tt&^^ 


THE 

0EATH- WARRANT 

OF 

The  French  Theory  of  Chemistry, 

SIGNED  BY 

TRUTH,  REASON,  COMMON  SENSE,  HONOUR  ANF> 
SCIENCE. 

WITH  A  THEORY 

V 
Fully,  clearly,  and  rationally  accounting  for  all  the  Phenomena. 

ALSO, 
A  full  and  accurate  Investigation  of  all  the  Phenomena  of  Galvanism  3 


STRICTURES  UPON  THE  CHEMICAL  OPINIONS  OF 

Messrs.  Weigkb,  Cruickshanks,  Davy,  Leslie,  Count  Rumford, 
and  Dr.  TJiompson. 

LIKEWISE, 

REMARKS  UPON  MR.  DALTON*S  LATE  THEORY, 
AND  OTHER  OBSERVATIONS. 


BY  ROJ3ERT  HARRINGTON,  M.V. 


MAGNA  EST    VERITAS  ET  PR.EVAI.EB.IT. 

NOTHING    EXTENUATE, 
NOR    SET    DOWN  AXJOHT  IN  MALICE. 


iLonDon  : 

Printed  for  Messrs,  LONGMAN,  HURST,  REES  and  ORME,  Paternoster-row,. 
and  W.  CLARKE,  New  Bond-streetj. 
(By  F.Jollie,  Carlisle.) 


October,  1804, 


OBSERVATIONS 
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FRENCH  CHEMISTRY. 


JL  HERE  has  been  for.  fome  time  a  very  earneft  and 
violent  controverfy  amongft  chemifls,  in  refpe£t  to  the 
phenomena  which  take  place  from  the  operation  of  the 
fteam  of  water  paffing  through  heated  bodies. 

Weigleb,  a  famous  German  chemift,  by  paffing  the 
fteam  of  water  through  an  earthen  tube  of  fmall  dia- 
meter, heated  quite  red  hot,  a  confiderable  quantity  of 
air  was  generated,  which  confided  almoft  entirely  of 
azote  gas,  mixed  with  a  fmall  quantity  of  carbonic  acid, 
or  fixed  air  :  alfo,  by  the  fteam  of  water  paffing  through 
manganefe,  the  fame  phenomena  took  place.  Thefe 
phenomena,  he  faid,  direclly  contradicted  Lavoifier's 
theory,  mewing  it  to  be  falfe.  The  flrenuous  advocates 
of  that  theory  as  warmly  defended  it;  fo  that  all  the 
continent  were  at  war  upon  the  iffue,  and  the  contefl.  was 
very  warmly  carried  on,  fome  embracing  the  one  opinion 
and  fome  the  other.  Since  this  French  pneumatic 
theory  has  been  given  to  the  public,  it  has  given  birth 
to  many  of  thefe  controverfies  ;  and  as  all  the  comba- 
tants have  imbibed  wrong  principles,  they  have  contrs- 
di&ed  the  obvious  and  clear  fails  of  each  other. 
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Their  experiments  clearly  prove  this ;  that  the  fteam 
of  water,  by  pafling  through  earthen  tubes,  produces 
air,  principally  what  they  call  azote,  with  a  little  car- 
bonic  acid,   and  fometimes  partaking   a   little   of  the 
nature  of  atmofpheric  air.     The  French  theorifts  fay, 
that  this  air  came  from  the  atmofphere  pafling  through 
the  earthen  tubes  being  made  perambeable  by  the  fteam1 
of  water :  but  the  experiments  clearly  contradict  this 
opinion  ;  for,  if  the  earthen   tube  is  glazed  upon  the 
outfide,   neverthelefs   air   is  generated.     But  the  Ger- 
man chemifts  endeavoured  to  cftablifh  the  idea,  that  the 
air  was  generated  by  the  water  and  fire  alone,   and  that 
yny  heated  bodies,  by  having  water  thrown  upon  them, 
would   generate   this   air.      This  the    Dutch    chemifts 
proved  was  erroneous,   as,  the   fteam   pafling  through 
glafs  tubes,  no  air  was  generated ;  therefore  their  hypo- 
thefis  was  falfe.     Alfo,  to  fhew  clearly  that  the  earth 
was  neceflary  in  the  procefs,  that  the  fteam  fliould  act 
upon  it;  for,  if  the  tubes  were  glazed  in  the  infidc  with 
the  fame  malleable  glaze  as  the  outfide,  they  found  no 
air  was  generated  •,  for  this  reafon — it  cut  off  the  action 
of  the  fteam  upon  the  earth,  juft  acting  as  a  glafs  tube. 
I  would  \vifh  my  learned  reader   would  examine    the 
viitings  of  thefe  controverfialifts,  and  he  would  find  the 
facts  accurate,  as  I  have  dated  them.     Here  then  is  the 
true  ftatement  of  the  contrpverfy,  each  difputing  the 
direct  fafts  ftated  by  the  other. .   Now,  let  us  fee  if  my 
theory  will  not  account  for  the  phenomena,  upon  thofe 
undoubted  fafts  which  were   clearly  proved   by  each ; 
alfo  by  Dr.  Prieftley's  experiments,  and  by  Dr.  Girtan- 
ner's,  who  fays,  "  I  muft  firft  confefs,  before  I  enter  upon 
"  this  difcufllon,  that  the  manner  in  which  the  production 
"  of  azote  gas  has  been  explained,  in  fuppofing  the  exter- 
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<c  nal  air  to  pafs  through  the  tubes,  did  not  appear  to 
"  me  at  all  fatisfa&ory. — I  had  myfelf  formerly  adopted 
"  this  explanation  ;  but  I  very  foon  gave  up  an  opinion  fo 
<c  contrary  to  every  thing  we  know  of  chomiftry. — I  am 
ft  really  concerned  to  fee  this  improbable  opinion  main- 
"  tained  by  chemifts  of  the  firfl  rank.  But  the  hiftory 
"  of  chemiftry  fupplies  us  with  many  examples  of  the 
"  fame  nature.'** 


*  Though  Dr.  Girtanncr  it  fo  devoted  a  thcorifl  to  the  French* 
chrmiflry,    yet   he  is  forced   to   acknowledge    the   truth'  of    thefc 
eiper'mrcnts;  but  being  determined  to  explain  them  upon   French 
principles,  he  fiippofes  that  azote  is  a  compound  body  ;  the  abf;irdity 
of  which  the  French  chemifla  are  afliamed  to  adopt,  and  therefore  re-   . 
fute  him.      But  hear>  O  ye  learned!  (our  alchemifta  were  nothing  to 
our  aerial  philofophers : )  he  fays,  "  There  are  many  other  opinions, 
"  long  fince  exploded,  to  which  we  mufl  now  have  recourfe      That, 
"  for  irftance,  of  the  tranfmutation  of  metals.     What  chemifl,  of  the 
"  prefent  day,  would  prefumc  to  deny   the  poflibility  of  it.     The 
"  change  of  one  metal  into  another  fhould  appear  fefs  difficult  than 
"  the  changing  of  the  fweetefl  body  (fugar)   into  the  fourefl  body 
"  (the  oxalic  acid);  than  the  change  of  the  hardefl  body   (the  dia* 
"  mond)  into  the  foftefl  body,  the  carbonic  acid  gas;  or   than   t!i? 
•*  Changing  the  moft  tranfparent  body,  the  diamond,  into  coal,  the. 
"  moft  opaque  of  all  bodies.     In  the  nineteenth  century,  the  tranf- 
"  mutation  of  metals  will  be  generally  known  and  pra&iied.     Hvery 
"  chemifl,  every  artift,  will  make  gold.     The  utenPJs  for  our  kitchens 
c*  will  be  made  of    filver,    or  even  of  gold,  and  this  will  contribute, 
"  more  than  any  thing  elfe,  to  prolong  life,  which  has  hitherto  !»een 
"  poifoned  by  the  oxyde  of  copper,  lead,  and  iron,,  which  we  daily 
''•  fwallow  at  our  meals.     There  will  then  be  no    other    wealth  than 
"  natural  wealth,  the  production  of  the  foil.     Artificial  wealth,  fuch 
"  as  gold,  filver,  or  paper,  will  be  extinguished  in  the  hands  of  thofe 
"  who  have  accumulated  them.     What  a  revolution  in  focicty  !  But 
"  every  enlightened  chemifl  will  agree  with  me,  that  this  revolution 
"  i»  not  only  probable,  but  near."  —  I  can  only  fay  to  fuch  theories, 
r if u in  t.-iitltls  amlti. 
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Thofe  earthen  clay  tubes  or  veffels  all  poffefs  a  quan- 
tity of  fixed  air,  or  carbonic  acid  gas*  ;  by  being  vio- 
lently heated,  or  red  hot,  the  fixed  air  gets  a  faturation 
of  fire,  fo  as  to  neutralize  its  acid  ;  and  when  the  fleam 
of  water  is  thrown  upon  them,  the  water  penetrates  into 
the  tubes,  and  gives'  the  air  its  water  of  compofition,  fo 
that  it  leaves  the  tubes,  and  {hews  itfelf  as  air  having 
different  faturations  of  fire,  principally  as  azote,  but 
fome  as  high  as  atmofpheric  air ;  and  other  parts  none, 
fhewing  itfelf  as  pure  fixed  air.  And  thofe  earths  that 
have  given  out  all  the  air  that  heat  can  force  from  them, 
when  fleam  is  applied  to  them,  the  air  that  could  not  be 
forced  out  by  the  dry  heat,  now,  by  the  aclion  of  fleam, 
the  condenfed  airs  in  the  earths  will  receive  their  waters 
of  compofition,  and  take  on  the  form  of  air.  Mofl  all 
earths  contain  both  fixed  air  and  water,  and  while  the 
water  continue,}  it  will  give  to  the  air  its  water  of  com- 
pofition, but  when  that  is  exhauflcd  they  will  lequirc 
lleam.  Dr.  Prieflley,  by  paffing  fleam  through  barytes, 
produced  the  greatefl  quantity  of  fixed  air  upon  the 
fame  principle. 

To  prov«  this  beyond  all  controverfy,  from  their 
own  experiments,  which  I  am  mofl  anxious  to  bring 
forward,  as  they  cannot  have  the  effrontery  to  contradict 
them.  By  pafHng  the  fleam  through  manganefe,  they 
found  the  following  phenomena  : — 

Dr.  Prieflley  fays,  "  With  manganefe,  however,  the 
"  refult  was  different.  Having  made  the  fleam  of  four 


•  Dr  PricAlty  fays,  "  Oil  of  vitriol  has  been  fuppofcd  to  enter 
"  into  the  compofition  of  clay.  From  four  ounces  of  it  I  got  ao  ounce 
"  xnrafurei  of  air,  in  ercry  portion  of  which  one-tenth  was  fixed  air, 
"  and,  the  reft  of  the  ftandard  of  I  92,  1.72,  and  at  lafl  1.44." 
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"  ounces  of  water  pafs  over  828  grains  of  this  fubftance, 
"  which  had  been  expofed  to  a  ftrong  heat  in  an  earthen 
"  retort  fome  time  before,  I  got  35  ounce  meafures  of 
"  air,  almoft  the  whole  of  which  was  pure  fixed  air, 
"  with  a  refiduum  a  little  better  than  common  air  The 
"  manganefe  had  loft  132  grains,  and  from  being  black, 
"  was  become  very  brown.  Again,  I  tranfmitted  the 
"  fteam  of  eight  ounces  of  water  over  two  ounces  and  a 
*'  half  of  manganefe,  and  got  about  loo  ounce  meafures 
**  of  pure  fixed  air,  with  a  refiduum  a  little  phlogifti- 
"  cated.  The  manganefe  had  loft  112  grains." 

But  if  this  manganefe  is  heated,  fo  as  its  fixed  air 
gets  faturated  with  fire,  without  ftearn,  it  will  give  out 
pure  air,  or  what  they  call  oxygen  gas;  alfo,  if  is  heated, 
and  then  fteam  fent  through  it,  the  fixed  air  will  be  expel- 
led, as  an  air  with  a  lefs  impregnation  of  fire,  viz.  azote, 
or  atmofpherical  air,  as  the  German  chemifts  found. 
Now,  in  Dr.  Prieftley's  experiments^  how  can  our 
French  theorifts  account  for  its  only  giving  out  fixed  air 
by  fleam  ?  But  then,  when  no  fteam  pafles  through  it, 
fo  that  the  water  and  heat  do  not  expel  it,  but  only 
heat  it,  it  will  then  get  fuch  a  high  faturation  of  fire, 
as  to  form  the  pureft  air,  or  what  they  call  oxygen  gas. 
But  when  the  fteam  pafles  through  it,  while  it  is  previ- 
oufly  heated  red  hot,  an  impure  air,  or  azote,  will  be 
formed.* 

Now  can  fafts  fpeak  mire  forcibly  ?  How  could  the 
manganefe  give  out  only  fixed  air  by  fteam,  and  pure 
air  by  heat  alone,  without  the  water?  Could  fteam  car- 
ry with  it  the  carbone  neceflary  to  turn  the  manganefe 


*  If  fixed  air  is  pafled  through  heated  manganefe,  it  will  become 
pure  air. 


pure  air,  which  they  fay  it  contains,  into  fixed  air  ? — 
You  wife  theorifts !  how  can  you  reconcile  thefe 
undoubted  fafts  ?  For  the  fake  of  juftice,  honour, 
candour,  and  fincerity,  acknowledge  truth,  when  it  is 
fo  clearly  placed  before  you! — This  is  the  cafe  with  many 
other  bodies,  even  by  the  application  of  fire  alone,  with- 
out the  aid  of  water ;  as  the  calces  of  lead,  for  inflancc. 
If  the  grey  calx  of  lead  is  expofed  to  fire,  it  will  part 
with  the  air  it  received  from  the  atmofphere  in  ;ts  calci- 
nation as  fixed  air,  the  air  having  loft  in  the  carbonation, 
or  combuftion,  its  fire  which  faturated  it.  But  if  this 
calx  is  expofed  to  a  reverberatory  furnace>  fo  as  to  have 
its  fixed  ah  faturated  with  fire,  and  to  become  red  lead, 
it  will  then  have  its  fixed  air  expelled  by  heat,  as  pure 
air.  Every  chemift  knows  that  limeftone  is  formed  of 
calcareous  earth,  fixed  air,  and  water,  fo  that  the  new 
chemiftry  calls  it  the  caibonate  of  lime.  If  the  diluted 
vitriolic  acid  i%  applied  to  it,  it  gives  out  the  purcft 
fixed  air ;  but  if  heat  alone  is  applied  to  it,  part  of  its 
fixed  air  is  feparated  from  it,  as  azote  and  pure  air.  Dr. 
Prieftley  fays,  (vol.  vi.  p.  226) 

"  Nothing  in  the  form  of  a  ftone  yields  fo  much  air 
"  as  limeftone,  and  this  is  by  no  means  all  fixed  air,  as  I 
"  believe  has  generally  been  fuppofed.  For  a  very  great 
"  proportion  of  it  is  more  or  lefs  phlogifticated,  and  the 
"  laft  portions  often  tolerably  pure,  fo  that  a  candle 
"  would  nearly  burn  in  it. 

"  From  four  ounces  of  white  cryftals  of  limeftone  I 
"  got  830  ounce  meafures  of  air,  the  firft  portion  of 
"  which  had  only  one-fourth  of  fixed  air,  but  in  the 
"  courfe  of  the  experiment  it  varied,  being  once  three- 
"  fourths,  then  one-half,  and  at  the  laft  one-third.  The 
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"  ftandard  of  the  refiduum  was  never  better  than  1.56, 
"  nor  worfe  than  1.66. 

"  From  five  ounces  and  a  half  of  limeftone  of  an 
"excellent  kind,  I  got  in  all  1160  ounce  meafures  of 
"  air.  Of  this  one-tenth  only  was  phlogifticated,  and 
"  the  reft  fixed,  but  the  laft  portion  of  all  was  half  phlo- 
"  giflicated. 

"  From  feven  ounces  of  a  a  tranfparent  fubftance, 
"  found  in  a  (lone  in  the  neighbourhood  of  Oxford, 
"  which  is  chiefly  calcareous,  I  got  1280  ounce  mea- 
"  fures  of  air,  of  which  about  one-third  of  the  whole 
'*  was  fixed  air.  The  ftandard  of  the  refiduum  was  at 
"  firft  1.55,  and  afterwards  1.44. 

"  From  fix  ounces  of  a  blue  ftone,  found  in  the 
"  neighbourhood  of  Stratford,  I  got  1030  ounce  mea- 
"  fures  of  air,  of  which,  till  near  the  end  of  the  procefs, 
"  about  one-half  was  fixed  air,  and  the  laft  about  one- 
"  fourth.  The  ftandard  of  the  remainder  was  about  1.6. 

**  From  three  ounces  of  chalk  I  got  630  ounce  mea- 
"  fures  of  air,  of  which  at  the  firft  one-fourth  was  fixed 
"  air,  then  almoft  two-thirds,  then  fomething  more 
"  than  one-half,  and  again  a  little  more  than  a  third. 
"  The  ftandard  of  the  refiduum  was  from  1.66  to  1.34. 

"  The  refiduum  of  the  air  from  other  ftony  fubftan- 
"  ces,  after  the  fixed  air  is  fcparated  from  it,  I  have 
"  always  found  to  be  phlogifticated,  but  that  from  iron 
"  ore  is  inflammable." 

In  Dr.  Prieftley's  experiment,  in  expofing  fixed  air  to 
heat,  part  of  it  was  turned  to  azote. — [See  Nicholfon's 
Journal,  in  his  conteft  with  Mr.  Cruikmanks.]  Lead, 
when  calcined,  turns  firft  to  the  grey  calx,  and  then  to 
maflicot ;  and  if  not  calcined  with  too  active  a  fire,  forms 
red  lead ;  that  is,  a  fire  with  a  reverberatory  heat,  aided 
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by  water,  the  heat  gradually  faturating  the  fixed  air  of 
the  calx  ;  but  if  too  adive  a  fire,  it  hinders  the  fatura- 
tion  of  the  fixed  air  and  fire,  and  litharge  is  formed, 
which  retains  the  air  as  fixed  air.  I  could  bring  fifty 
other  experiments  in  chemiftry,  but  they  are  all  unnecef- 
fary :  thofc  who  will  not  be  convinced  by  thefe,  muft  be 
impenetrable  to  conviction ;  and  fhut  their  eyes,  from 
the  ivorft  of  motives,  againfl  every  honourable  principle. 
Candid  reader,  what  do  fuch  perfons  deferve  ? 

Now  let  us  confider  that  fuppofed  imerefling  experi- 
ment of  Mr.  Lavoifier,  which  was  the  great  caufe  of 
his  fyflem.  In  adding  the  nitrous  acid  to  mercury, 
nitrous  air  is  produced ;  after  that,  cxpofing  the  ingre- 
dients to  the  aftion  of  fire,  oxygen  gas  is  produced,  and 
the  mercury  revived ;  and  upon  mixing  the  nitrous  air 
and  the  oxygen  gas,  the  nitrous  acid  is  produced  again. 
But  Mr.  Fourcroy  fays,  in  his  Elements,  "  There  is, 
c<  however,  a  difficulty  attending  this  opinion.  Lavoifier 
"  did  not  fucceed  in  recompofing  all  the  acid  he  made 
"  ufe  of,  but  loft  at  leaft  the  half,  and  the  quantity  of 
"  pure  air  obtained  was  much  more  than  neceflary  to 
"  faturate  the  whole  quantity  of  nitrous  gas.  He  con- 
"  fefles  that  he  cannot  account  for  this  circumftance." 
This  is  the  procefs  which  produces  the  purefl  oxygen 
gas.  Therefore  we  fee  that  their  great  leading  experi« 
ment  is  very  deficient  in  accounting  for  the  phenomena 
according  to  their  fyftem.  But  let  me  examine  it  a  little 
more  accurately  than  it  has  been  hitherto  done. 

The  calx  of  lead  and  mercury,  alfo  manganefe,  give 
oxygen  gas  when  heated.  The  two  former,  when  cal- 
cined, imbibe  the  pure  air  of  the  atmofphere ;  but  the 
mercury  is  the  only  calx  that  gives  back  very  pure  air 
when  reduced.  Now  this  is  certainly  a  very  fingular 
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fact,  and  requires  inveiligation.  And  even  when  mer- 
cury is  calcined  into  a  black  powder,  by  being  triturated 
in  the  open  air,  it  gives  out  pure  air,  and  a  kind  of  im- 
pure air,  but  no  pure  dephlogifticated  air.  (See  Dr. 
Prieftley.)  Aifo,  as  he  (hews  that  mercury,  when 
mixed  with  a  very  little  lead  or  tin,  are,  by  triturating, 
calcined,  he  fays,  "  The  firft  thing  that  occurred  to  me 
"  to  do  with  it  was  to  endeavour  to  expel  air  from  it  by 
"  means  of  heat.  Accordingly,  I  put  a  quantity  of  it 
"  into  a  glafs  phial  with  a  ground  flopper  and  tube, 
"  and,  with  the  heat  of  a  candle,  I  prefently  expelled 
"from  it  a  quantity  of  air;  which  being  admitted  to 
*'  lime  water  made  it  very  turbid,  and  was,  in  a  great 
"  meafure,  abfoibed  j  a  proof  that  the  air  it  had  con- 
"  tained  was  in  part  fixed  air,  and  the  remainder  was 
"  not  fo  much  diminished  by  nitrous  viir  as  common  air 
"  would  have  been  ;  fo  that  no  pure  air  came  from  this 
*'  black  powder,  and  confequently  it  differed  eJFentially 
"  from  the  precipitate  per  fe,  which  would  have  yielded 
"  no  fixed  air,  but  the  purefl  dephlogifticated  air  only. 

"  Expofing  another  part  of  this  black  powder  to  a 
"  red  fand  heat  in  a  glafs  veflel,  I  produced  a  greater 
"  quantity,  of  fixed  air."* 

Now,  from  whence  could  come  the  charcoal  to  form 
the  fixed  air ;  and  alfo,  more  extraordinary,  from  whence 
could  come  the  azote,  as  there  appeared  little  oxygen 


*  Dr.  Gren  fays,  (vol.  ii  p  22l)  "It  follows  from  this  that  in 
"  the  preparation  of  the  mercurial  oxyd,  the  heat  mufl  not  be  urged. 
"  to  the  intcnfity  of  red  heat."  This  fliews,  even  in  this  volatile 
metal,  too  great  a  heat  will  deflroy  that  delicate  ftturatiou  of  the 
fixed  air  being  faturatcd  with  fixed  fire. 

C 
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gas.  But  when  the  mercury  is  calcined  by  heat,  viz. 
the  precipitate  per  fe,  the  air  that  comes  from  it,  at  its 
reduction,  is  pure  oxygen  gas,  at  leaft  only  little  of  either 
azote  or  fixed  air. 

In  thefe  inveftigations  I  am  not  bringing  forward 
my  own  experiments,  but  thofe  of  others — their  own 
acknowledged  ones,  and  therefore  they  cannot  difpute 
them.  Dr.  Prkftley  fays  (vol.  ii.  p.  48),  "  My  next 
"  inquiry  was,  by  what  means  it  comes  to  be  fo  pure,  or, 
"  philofophically  fpeakir.g,  to  be  fo  much  dephlogifti- 
"  cated  •,  and  fince  the  red  lead  yields  the  fame  kind  of 
"  air  with  mercurius  calcinatus,  though  mixed  with 
"  common  air,  and  is  a  much  cheaper  material,  I  pro- 
l<  ceeded  to  examine  all  the  preparations  of  lead,  made 
"  by  heat  in  the  open  air,  to  fee  what  kind  of  air  they 
"  would  yield,  beginning  with  the  grey  calx,  and  end- 
"  ing  with  litharge. 

"  The  red  lead  which  I  ufcd  for  this  purpofe, 
"  yielded  a  confulerable  quantity  of  dephlogifticated 
"  air,  and  very  little  fixed  air ;  but  to  what  circum- 
"  fiance  in  the  preparation  of  this  lead,  or  in  the 
"  keeping  of  it,  this  difference  is  owing,  I  cannot 
"  tell.  I  have  frequently  found  a  very  remark- 
"  able  difference  between  different  fpecimens  of  red 
"  lead  in  this  refpcct,  as  well  as  in  the  purity  of  the  air 
"  which  they  contain.  This  difference,  however,  may 
"  arife  in  a  great  meafure  from  the  care  that  is  taken  to 
*'  extract  the  fixed  air  from  it.  In  this  experiment  two 
"  meafures  of  nitrous  air  being  put  to  one  meafure  of 
"  this  air,  reduced  it  to  one  third  of  what  it  was  at  firft, 
"  and  nearly  three  times  its  bulk  of  nitrous  air  made 
"  very  little  addition  to  its  original  dimenfionsj  fo  that 
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"  the  air  was  exceedingly  pure,  and  better  than  any  that 
"  I  had  procured  before. 

'*  The  preparation  called  maflicot  (which  is  faid  to 
"  be  a  ilaie  between  the  grey  calx  and  the  red  lead,  alfo 
"  yielded  a  confiderable  quantity  of  air,  of  which  about 
"  one  half  was  fixed  air,  and  the  remainder  was  fuch, 
"  that  when  an  equal  quantity  ef  nitrous  air  was  put  to 
"  it,  it  was  fomething  lefs  than  at  firft  j  fo  that  this  air 
"  was  about  twice  as  pure  as  common  air. 

"  I  thought  it  fomething  remarkable,  that  in  the 
"  preparations  of  lead  by  heat,  thofe  before  and  after 
*'  thefe  two,  viz.  the  red  lead  and  maflicot,  yielded  only 
"  fixed  air.  I  would  alfo  obferve,  by  the  way,  that  a 
"  very  fmall  quantity  of  air  was  extia&ed  from  lead  ore 
"  by  the  burning  lens.  The  bulk  of  it  was  eafily  ab« 
"  forbed  by  water.  The  remainder  was  not  affe&ed  by 
"  nitrous  air,  and  it  extinguifhed  a  candle. 

"  I  got  a  very  little  air  by  the  fame  procefs  from 
"  the  grey  calx  of  lead,  of  precifely  the  fame  quality 
"  with  the  former.  That  part  of  it  which  was  not  af- 
"  fe£ted  by  nitrous  air  extinguifhed  a  candle,  fo  that 
"  both  of  them  may  be  laid  to  have  yielded  fixed  air, 
"  only  with  a  larger  portion  than  ufual,  of  that  part 
"  of  it  which  does  not  unite  with  water. 

"  Litharge  (which  is  a  ftate  that  fucceeds  the  red 
"  lead)  yielded  air  pretty  readily ;  but  this  also  was  fixed 
"  air.  That  which  was  not  abforbed  by  water,  was  not 
"  affected  by  nitrous  air." 

Now,  as  Dr.  Prieftleyfound'fo  great  a  difference  in  the 
produce  of  air  from  the  different  calces,  and  even  from 
the  fame  calces,  let  us  fee  if  we  cannot  afcertain  the 
true  caufe.  According  to  Mr.  Lavoifier's  fyilem,  they 
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fhculd  have  only  yielded  oxygen  gas,  and  neither  fixed 
air  nor  azote.  In  placing  lead  upon  the  fire  in  the  pureft 
veflel,  it  foon  begins  to  calcine  into  a  grey  powder, 
where  it  could  not  poflibly  receive  any  charcoal* ;  nay, 
that  in  this  procefs  it  can  receive  no  charcoal  is  fully- 
proved  ;  that  in  making  minium,  or  red  lead,  it  requires 
a  long  action  of  the  fire,  being  firft  turned  into  maflicot ; 
and  then  the  action  of  the  fire  is  further  required  to  be 
long  applied  to  it,  nay  even  to  be  reverberated  upon  it, 
where  ir  might  be  fuppofid  to  have  received  charcoal. 
Then  the  clear  and  evident  deduction,  from  confidering 
the  procefs,  is,  that  the  minium  is  expofed  to  a  longer 
action  of.  the  fire.  —  Dr.  Gren  lays,  "  The  red  oxyd, 
"  commonly  called  red  lead  (minium),  feems  to  be  the 
"  mod  perfect  oxyd  of  this  metal.  It  is  prepared  from 
"  maflicot  recently  mad^,  and  while  yet  hot;  which,  in 
"  order  to  promote  its  cooling,  is  previoufly  moillened, 
"  and  then  elutriated  with  water.  Upon  this  it  is 
"  roatled  flowly,  and  for  a  confiderable  time,  generally 
"  48  hours.  The  metal  fhould  not  be  heated  to  rednefs, 
"  as  in  that  temperature  it  would  be  converted  into 
"  litharge.  The  colour  of  red  lead  is  a  bright  red  bor- 
"  dering  on  yellow."  Now  here  it  appears,  that  maf- 
'*  ficot,  which  gives  out  only  fixed  air  and  azote,  is,  by 
the  action  of  the  fire,  formed  into  minium.  This,  they 
fay,  is  from  receiving  a  more  complete  calcination,  im- 
bibing more  oxygen  gas.  But  that  the  next  and  lall  ftep 
of  further  calcination  is  called  litharge,  and  which,  in- 


«  But  this  idea  is  directly  refuted  by  Dr.  Prieftley's  experiments, 
juft  quoted,  where  the  calcination  of  thq  mercury  and  tin  took  place 
without  fire,  by  trituration  in  a  glafs  vcffcl. 
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Read  of  receiving  more  oxygen  gas,  pofiefles  none  of  it, 
but  only  fixed  air  and  azote,  dire&ly  the  reverfe  to  what 
it  ought  to  be,  according  to  their  hypothefis.f 

Now  let  us  try  it  by  mine.  Pure  air  (or  oxygen  gas) 
of  the  atmofphere  is  formed  of  fixed  air,  water,  and 
fixed  fire,  in  a  ilate  of  neutralization  ;  the  fire  neutrali- 
zing and  faturating  the  acid,  and  the  water  forming  the 
aerial  compofition,  the  fame  as  it  does  in  the  neutral 
falts  forming  their  cryftallization :  then  when  lead, 
which  is  formed  of  fixed  fire  united  to  the  earth  of  lead, 
is  heated  to  that  degree  fo  as  to  produce  ignition,  the 
air  of  the  atmofphere  as  it  burns  (as  the  fixed  fire  of 
both  the  air  and  metal  is  actually  fet  loofe  as  free  fire, 
and  the  earth  of  the  lead  has  loft  its  fire)*  it  attracts  the 
fixed  air  and  water  of  the  air.  But  this  fixed  air  is  ca- 
pable of  becoming  pure  again,  by  being  impregnated 
with  fire.  Arid  this  is  done  by  expofing  the  calx  to  a 
flow  and  long  continued  heat,  as  in  the  forming  of  mi- 
nium or  the  percipitate  per  fe.  We  need  not  be  furprifed 
at  this,  fince  I  have  formerly  proved  that  nature  forms 
this  fixed  air  into  pure  air  rgain,  by  various  procefles,  in 


f  Why,  when  the  heat  is  pufiied  further  in  forming  the  maffieot 
into  litharge,  is  owing  to  the  heat  being  too  ftrong,  as  to  hinder  that 
flow  and  regular  faturation  of  the  fiie'd  air,  it  being  a  heat  tending  to 
combuftion. 

*  Heat  feeins  the  great  former  of  bodies,  or  confolidator :  it  formt 
the  earth  of  metals  into  that  ftrong  ha*d  metallic  fubftance;  alfo  the 
vitrifying  earths  into  glafs  ;  and,  more  pa  ticularly,  it  forms  the  pre- 
cious ftones,  and  which  gives  them,  as  I  have  proved,  that  combufti- 
bility,  and  to  reflect  the  rays  of  light  with  that  refulgent  fplendcur ; 
and  which  ftone*  sue  the  hardeft  bodies  upon  earth  —  they  even  cm 
glaf*. 


the  upper  regions  of  the  atmofphcre ;  alfo  in  rivers,  and 
by  expofing  water  to  the  fun.  All  this  is  done  by  the 
aftion  of  the  fun's  rays. — ,  See  my  former  publications../* 
Chemifts  have  found  a  great  deal  of  difference  in  the 
quality  of  the  air  they  get  from  minium.  This  is  en- 
tirely owing  to  its  preparation,  by  the  difference  of  its 
calcination:  if  well  and  flowly  roaited,  it  will  give  very 


*  Many  abfurdities  have  been  adopted  by  our  aerial  chemifts,  and 
this  one  is  not  the  lead:  that  oygen  gas  makes  bodies  become  red,  at 
•inium,  mercutius,  precipitate  per  fe,  the  red  globules  of  the  blood, 
&c.  &c.  But  every  fad  directly  contradicts  it.  Sulphur  and  phof- 
phorus,  by  imbibing  oxygen  gas,  become  from  a  bright  yellow  {of  3 
dark.,  clear,  limpid  colour,  and  none  of  the  metals,  when  calcined  by 
acids,  become  red.  In  fliort,  all  bodies,  cither  animal,  vegetable,  or 
mineral,  by  burning  become  black.  But  many  bodies  become  red  by 
imbibing  fire,  or  at  lead  a  bright  colour,reflcc"ting  the  light ;  as  the  fixed 
fircof  fulphur  and  phofphorus ; all  metallic  caices,when  reduced;  mer- 
cury, particularly  when  united  to  fulphur;  the  red  globules  of  the 
blood:  in  fliort,  I  might  mention  a  thoufand  iuftanccs;  but  I  fliall 
conclude  with  quoting  Dr.  Prieflley  upon  the  nitrous  acid.  He  (in 
vol.  vi.  p.  4-)  pro-es  beyond  doubt,  that  it  is  cither  phlogifton  or 
heat  that  gives  the  red  colour  to  this  acid,  fo  that  he  fays,  "  The 
"  fa&s  that  I  fliall  relate  prove  that  it  i*  cither  phlogiflou  or  mere 
"  heat  that  gives  colour  to  this  acid  :"  fo  he  goes  on  to  prove  it,  but 
I  refer  my  reader  to  the  volume.  But  let  me  inveftigate  more  par- 
ticularly vitriol  of  mercury  (fulfatc  acide  <!e  mtrcurc).  Sulphur,  they  fay, 
poflcfies  no  oxygen,  but  the  vitriolic  acid  an  immenfe  deal.  Now.when 
fulphur  is  united  to  mercury,  they  form  the  mod  high  rich  colour, 
virmillion;  but  when  the  vitriolic  acid  is  united  to  mercury,  they 
form  only  *  white  fait,  vitriol  of  mercury. 

And  the  one  they  fay  poflcfies  nn  immenfe  deal  of  oxygen,  and  the 
other  none  Alkaline  falts,which  are  fixed  fire,  likewife  give  a  rich  red 
colour  to  the  calx  of  metals;  for  if  the  cauftic  alkali  is  added  to  the 
preparation  of  fulphur  and  mercury,  Kcrchoff  found  that  they  would 
form  the  richefl  colour  in  nature,  viz.  tlic_c;\rminc  tint. 
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pure  air,  but  otherwife  it  will  partake  more  of  fixed  air 
and  a/ote.     But  mercury  can  only  be  calcined  by  a  flow 
and  regular  calcination,  owing  to  its  volatility,  therefore 
there  is  not  fo  great  a  difference  in  it ;  but  ftill  there  is 
often   both  fixed   air  and  azote  in  it.      Nay,  in  all  the 
other  calcinations,  as  iron,  £c.  I  have  proved  (fee  my 
Letter  in  the  Gentleman's  Magazine  for  June,  1801,) 
that  they  only   poffefs  fixed  air  and  water,  producing, 
with  charcoal,  Mr.  Cruikfhanks'  gafeous  oxyd  of  car- 
bon.     But  undoubtedly,  if  teafon  and  common  fenfe 
are  confulted  in  thefe  difquifitions,  all  calces  ought  to 
give  only  pure  oxygen  gas  upon   their  reduction.     To 
argue   otherwife  is   abfurd  in  the  extreme ;  but  I  am 
taught  to  be  furprifed  at  nothing,  even  if  they  were  to 
endeavour  to  prove  by  their  experiments,  that  the  moon 
is  a  large  Chefhire  cheefe ;  and  I  am, certain  they  would 
get  the  wretched  Reviewers  to  defend  it.     Now,  reader, 
•whoever  thou  art,  whether  an  expert  chemift  or  not, 
thou  mufl  furely  be  convinced  that,  if  they  will  not  al- 
low of  thefe  obvious  facts,   they  ought  to  be  forced  at 
leaft  to  refute  them.     But  know,   reader,   that  they  ex- 
pect thy  reafon  and  common  fenfe  muft  be  forced  to 
believe  that  black  is  nuhitet  and  not  queftion  their  autho- 
rity.    Thou  muft  be  gulled — fwallow  all,  all,  all,  even 
an  elephant.     O  this  wife  age  ! 

But,  as  it  might  be  fuppofed  that,  in  forming  mini- 
um, the  mafficot,  by  being  roafted,  received  a  greater 
quantity  of  pure  air,  which  the  burning  procefs  would 
reduce-  to  fixed  air,  yet  (if  the  procefs  is  conducted  in 
clofe  vefiels),  neverthelefs,  I  found  that  the  mafficot 
would  be  formed  into  minium  ;  therefore  the  tnofl  bigotecE 
fceptic  has  not  the  leaft  plea  to  fix  on. 
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Dr.  Prieftley  fays,  "  As  I  was  heating  a  quantity  of 
"  minium  in  an  iron  ladle,  I  was  very  much  ftiuck  with 
"  the  refemblance  of  its  colour,  and  of  the  change  of  its 
"  colour, to  that  ©f  blood.  The  colour  of  good  minium  is, 
"  as  nearly  as  poflible,  that  of  florid,  or  what  I  call  dephlo- 
*'  gifticated  blood.  It  is  the  colour  they  both  acquire 
"  from  expofure  to  the  air.  When  the  minium  was  in 
"  the  ladle  expofed  to  the  fire,  the  furface  continued  of 
"  this  colour,  but  all  the  lower  part  of  the  mafs  was  of  a 
"  deep  red,  or  black,  the  colour  of  dark-colouied,  or 
"  phlogifticated  blood.  But,  like  blood  (only,  in  this 
"  cafe,  the  procefs  was  much  quicker)  the  moment  that 
"  any  part  of  it  was  turned  up  to  the  open  air,  it  refumed 
"  its  florid  light  colour  •,  and  when  it  was  cold,  it  could 
11  not  have  been  perceived  that  any  thing  had  been  done 
"  to  it.  However,  when  I  expofed  a  quantity  of  mini- 
"  um  that  had  been  treated  in  this  manner  to  a  red 
"  heat,  in  a  glafs  vefiel,  though  it  yielded  about  the  fame 
"quantity  of  dephloglfticated  air  that  I  imagine  it 
"  would  have  done  befoie,  it  yielded  much  lefs  fixed 
"  air. 

"  Imagining  that  this  dark  colour  might  be  the  con- 
"  fequence  of  the  minium  receiving  phlogifton  from  the 
« «  iron,  I.expofed  a  quantity  of  it  tothe  fame  degree  of  heat 
"  in  a  glafs  tube,  but  found  the  fame  change  of  colour. 
"  In  this,  therefore,  it  refembles  the  change  of  colour  in 
"  fpirits  of  nitre,  without  the  help  of  any  additional 
"  phlogifton,  unlefs  any  may  be  fuppofed  to  pafs  through 
"  the  glafs.* 


*  Now,  by  this  proccf*  of  being  longer  expofed  to  heat,  even  in 
clofe  vcficb,  it  appear*  it  yHdi  lcf$  fixed  air ;  aid  at  the  fixed  air 


C    17    ] 

"  The  tube  was  feveral  feet  long,  and  was  quite  fil- 
"  led  with  the  minium ;  and  prefently  after  it  was 
"  expofed  to  the  heat  of  the  fire,  the  colour  began  to 
"  change,  growing  darker  and  darker  continually, 
"  exactly  as  it  had  done  in  the  iron  ladle.  But  when  it 
"  was  cold,  it  re-afiumed  its  florid  light  colour.  That 
"  it  {hould  do  this  without  the  aid  of  the  external  air 
"  rather  furprifed  me ;  and  yet  that  no  air,  except  what 
"  was  contained  in  the  interftices  of  the  minium  itfelf, 
"  had  accefs  to  it,  was  evident  from  the  lower  part  of  the 
"  glafs  being  ready  to  burft  with  the  expanfion  of  the 
"  air,  when  it  was  in  a  melting  heat. 

"  It  was  obfervable,  that  from  the  black  colour,  the 
."  minium  pafled,  without  any  fenfijsle  interval,  into 
"  yellow,  in  which  ftate  it  contains  little  or  no  air  of  any 
"  kind ;  fo  that  the  florid  colour  is  an  indication  of  its 
"  containing  pure  air,  whatever  be  the  connection  be- 
*'  tween  thefe  circumftances.  It  muflbeobferved,  how- 
"  ever,  that  minium  deprived  of  its  red  colour  by  fpirit 
"  of  fait  does  not  lofe  its  property  of  yielding  dephlo- 
"  gifticated  air." 

If  my  reader  will  duly  attend  to  thefe  experiments  of 
Dr.  Prieflley,  I  think  he  will  be  fully  fenfible  of  the 
juftnefs  of  my  theory,  that,  why  the  calces  or  oxydes 
of  lead  produce  different  kinds  of  air,  is  owing  to  the 
fixed  air  of  the  calces  receiving  a  faturation  of  fire,  fo 
as  to  form  it  into  oxygen  gas :  for  the  minium  became 


could   not   cfcapc,  it  muft  cither  have   gone  to   the  formation  of 
oxygen  gas,  or  been  annihilated. 

Mr.  Mufliet  has,  from  his  being  tied  down  to  the  French  theory, 
fuppofed,  in  turning  iron  into  fteel  without  charcoal,  the  abfurd  opi- 
»ion,  of  its  being  from  the  charcoal  paffing  through  the  crucible, 
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dark  coloured  by  the  fire  in  clofe  veflels,  and  after  that 
gave  out  lefs  fixed  air.  Alfo,  that  the  pure  air  of  the 
atmofphere  had  nothing  to  do  in  the  procefs.  And  alfo, 
that  the  idea  of  the  hlood  becoming  florid  from  the  pure 
air  being  imbibed  by  it,  I  have,  I  hope,  fatisfaflorily 
prwed  in  my  former  works :  it  is  from  imbibing  the 
fixed  fire  of  the  ]>ure  air,  from  its  faturation  with  its  fixed 
air,  and  alfo  fetting  the  water  of  its  compofition  loofe, 
difcoveied  by  its  moifture.  For,  let  me  aik  my  reader 
this  plain  and  obvious  queftion :  can  aerial  bodies  pafs 
through  the  velTels  or  coatt,  of  the  blood  ?  But,  to  bring 
it  home  to  his  obfervation,  can  air  pafs  through  bladders, 
which  bladders,  when  filled  with  blood,  will  decom- 
pound the  air,  as  both  Dr.  Prieftley  and  1  found. 

But  let  us  now  confider  the  other  body,  which  yields 
oxygen  gas  (viz.  manganefe),  and  fee  the  phenomena 
attending  it.      Manganefe,   according   to   Dr  Prieftley 
(as  he  is  certainly  the  firfl  experimenter  amongft  them, 
I  have  therefore  principally  quoted  him),  yields  different 
kinds  of  air.     He  fays,  (vol.   iv.  p.   203,    fpeaking  of 
manganefe\    "  Of  this   I  procured  a   quantity  finely 
"  pounded ;  and  from  an  ounce  of  it  I  got,  in  a  red  fand 
"  head,  forty  ounce  meafuresof  air,  part  of  which,  in  every 
"  portion,  was  fixed  air,  and  at  firft  almoft  wholly  foj 
"  but  four-fifths  of  the  laft  was  the  pure  dephlogiflicated 
"  air.    Even  the  firft  that  came  over,  which  was  the 
"  common  air,  in  the  veflel  was  not  in  the  leaft  dephlo- 
"  gifticated.     The  manganefe  had  loft  i|  dwts.  of  its 
"  weight,  and  was  not  to  be  diftinguimed  in   colour 
"  (which  was  black)  from  what  it  had  been  before.     A 
«'  confiderable  quantity  of  water  came  over  during  this 
(t  procefs."      This   was  by  the   a&ion  of   fire,  which 
clearly  changes  part  of  the  fixed  air  into  azote  and  oxy- 


C    19    ] 

gen  gas :  for,  if  the  air  is  expelled  by  fleam,  the  air  being 
not  expelled  by  fire,  it  therefore  has  its  fixed  air  lefs 
changed. 

As  the  Do&or  fays  (fee  page  4).  Now,  need  I  comment 
upon  thefe  plain  and  obvious  fads.  But,  to  continue,  the 
Doctor  fays  (vol.  iv.  p.  206 — all  my  quotations  are  from 
the  Doctor's  firft  editions),  "  I  next  made  trial  of  fome 
"  lapis  calaminatis,  firil  pounding  it  very  finely,  then 
"  putting  an  ounce  of  it  into  one  of  the  fmall  long 
"  necked  ictorts  already  mentioned,  and  with  a  red  hot 
"  fand  heat  I  got  from  it  306  ounce  meafures  of  air ; 
<f  and  making  allowance  for  the  lofs  of  air  in  changing 
"  the  veifels  in  which  I  received  it,  &c.  I  believe  I  may 
"  ftate  the  whole  produce  at  316  ounce  meafures,  the 
"whole  of  which  was  fixed  air,  except  four  ounce 
"  meafuies  ^  and,  what  I  did  not  at  all  expeft,  the  re- 
"  fiduum,  after  the  fixed  air  had  been  extracted  from  it 
"  by  water,  appeared  to  be  nearly  as  good  as  common 
"  air.  For  one  meafure  of  it  and  one  of  nitrous  air 
**  occupied  the  fpace  of  ii  meafures.  Had  the  proper 
"  refiduum  of  fixed  air  been  well  extracted,  the  remain- 
"  der  would  probably  have  been  dephlogifticated  air. 
"  What  remained  of  the  lapis  calaminars,  weighed 
"  13  dwt.  6  gr.  and  had  a  lighter  colour  than  before. 
(t  This  produce  of  air  I  took  at  different  times,  but  the 
"  refiduum  of  the  lafl  portion  was  but  little  better  than 
Cl  that  of  the  firft. 

"  From  this  experiment  it  appears  that  lapis  calami- 
"  naris,  as  well  as  manganefe,  refembles,  infome  degree, 
"  red  lead,  which  of  itfelf,  by  means  of  heat  only,  yields 
"  both  fixed  ?.ir  and  dephlogifticated  air,  only  a  much 
"  fmaller  proportion  of  the  latter. 

"  In  order  to  obferve  whether  the  addition  of  fpiiit 
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"  of  r.itre  would  make  any  change  in  the  produce  of 
"  air,  I  moiftened  another  ounce  of  it  with  that  acid  ; 
c<  and  in  a  glafs  veflel,  and  with  a  red  heat  as  before,  I 
"  got  from  it  244  ounce  meafures  of  air,  the  bulk  of 
"  which  was  fixed  air,  but  twelve  ounce  meafures  were 
*'  not  abforbed  by  water,  and  appeared  to  be  dephlogifti- 
."  cated  air. 

"  It  appears  from  this  experiment,  that  the  fpirit 
<c  of  nitre,  befides  contributing  to  the  production  of 
"  dcphlogifticated  air,  as  ufual,  contributed  alfo  to  the 
"  production  of  a  large  quantity  of  fixed  air,  which 
"  favours  the  hypothefis  of  fixed  air  being  a  modifica- 
"  tion  of  the  nitrous  acid.  It  will  be  found,  however, 
**  in  the  courfe  of  this  work,  that  it  is  not  this  acid 
"  only,  but  the  vitriolic  acid  alfo,  that  contributes  ,to 
"  the  formation  of  fixed  air,  as  well  as  of  dephlogifti- 
"  cated  air.  N.  B.  The  fpirit  of  nitre  made  no  effer- 
"  vefcence,  and  produced  no  heat  in  mixing  with  the 
"  lapis  calaminaris.  It  alfo  made  no  change  of  colour 
"  in  it,  and  a  very  little  of  the  acid  was  fufficient  to 
"  make  it  fenfibly  moift ;  in  all  which  refpects  it  differs 
"  very  remarkably  both  from  red  lead,  and  from  man- 
"  ganefe." 

Here  then  is  lapis  calaminaris  yielding  fome  common 
air  as  well  as  fixed  air.  But  he  alfo  names  another 
fact,  which  is  clearly  afcertairied  by  numerous  other 
experiments  of  the  Doctor's :  that  from  the  nitrous 
and  vitriolic  acids  fixed  air  is  produced.  Upon  con- 
fidering  the  Doctor's  volumes,  this  fact  is  clearly  afcer- 
tained,  which  we  might  fuppofe  a  priori,  as  the  aerial 
acid,  or  fixed  air,  is  only  an  acid  in  an  aerial  flate.  And 
that  the  different  acids  are  formed  from  one  another,  is 
proved  from  fifty  experiments,  the  fmell  of  one  acid 
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taking  place  when  the  other  mineral  acids  are  ufed  in 
the  procefs. —  (See  Mr.  Hoyle's  experiments,  .in  the 
Manchefter  Memoirs,  upon  the  oxmuriatic  acid ;  alfo 
upon  adding  the  vitriolic  acid  to  the  oxmuriatic  alkali ; 
and  in  many  other  experiments.)  Alfo,  that  the  mine- 
ral acids  are  formed  into  each  other,  I  could  bring  many 
proofs*. 

But  Dr.  Prieftley  examined  the  air  from  all  minerals, 
both  volcanic,  bafaltic,  and  different  ores,  &c.  in  fhort, 
all  mineral  bodies,  and  in  their  examination  he  fays,  ;  vol. 
vi.p.  230)  "  Of  the  air  extracted  from  manganefe  iaglafs 
"  retorts,  I  gave  an  account  in  a  former  volume.  I 
"  now  found  that  feven  ounces  of  it,  with  a  ftronger 
"  heat,  in  an  earthen  retort,  yielded  no  ounce  meafures 
"  of  air,  of  which  at  the  firft,  a  fmall  portion  was  fixed 


*  That  the  acids  may  be  formed  into  one  another,  is  difcovered 
clearly  beyond  a  doubt.  Alfo,  that  alkalies  are  formed  of  earths  and 
fixed  fire,  is  clearly  difcovered  in  the  experiments  of  the  French  che- 
niifls.  I  have  alfo  feen  a  Letter  from  that  very  theoritical  Dr. Mitchell, 
faying,  he  had  detected  an  earth  in  the  afhes  of  burning  wood,  par- 
taking of  half  an  alkalefcent  ftate,  if  I  may  ufe  the  expreffion. 

I  fay  in  my  Chemical  Effays  (p.  109), '  In  forming  the  calcareous 

*  earths  into  lime,  in  attending  to  the  procefs  accurately,  we  may 
'  obferve  different  phenomena ;  at   firft  the  fixed  air  and  water  are 
«  expelled,  and  the  earth  faturated  with  loofe  fire.     But  if  you  pufh 

*  the  experiment  further,  the  fire  will,  inftYad  of  taking  this  loofe  fa- 

*  turation,  become  more  fixed,  penetrating  the  earth,  fo  as  to  become 
c  alkalefcent ;  and  in  this  ftate  the  limt  becomes  light  and  fpungy,  hav- 
c  ing  loft  part  of  its  earth,  and  will  not  do  for  mortar,  the  workmen  re- 
'  je&ing  it,  as  being  ufelefs ;  for  it  will  not  fplit  and  fall  into  powder 
'  with  water      I  have,  by  carrying  on  the  procefs  for  a  long  time, 
'  made  it  almoft  an  alkaline  fait,  turning  it  perfectly  mild  in  refpecl: 
'  to  its  caufticity,  and  having  the  properties  of  alkalies  in  moft  of  it* 
'  qualities.' 


C      22      ] 

"  air,  and  of  the  reft  the  ftandard  was  in  different  pro- 
"  tions  of  it  1.54,  1.25,  and  1-05  ;  fo  that  the  bulk  of 
"  it  was  not  perhaps  better  than  common  air.  The 
•<  fubftance  was  concreted  into  a  hard  mafs,  but  was 
"  loofe  from  the  retort."  Now,  clearly,  by  a  ilronger 
heat,  the  fixed  air  would  get  more  neutralized  with 
fire,  producing  principally  azote ;  but,wonderful  !  azote, 
they  fay,  has  nothing  to  do  with  manganefe,  according 
to  their  fyftem.  But  Dr.  Gren  fays  (vol.  ii.  p.  408), 
"  Carbonic  acid  Hkewife  unites  with  manganefe,  when 
"  but  imperfectly  oxyded  ;  and  in  that  (late  this  metal  is 
"  diffolved  by  water,  impregnated  with  carbonic  acid. — 
"  If  into  a  colourlefs  folution  of  manganefe  in  acids,  a 
"  fluid  alkaline  carbonat  be  dropped,  a  white  precipi- 
"  tate,  being  carbonat  of  manganefe,  falls  down.  This 
*f  is  again  diflblved  by  all  acids  with  ebullition,  and 
c<  forms  clear  foluiions  without  any  colour.  But  it  is 
"  rendered  black  by  calcination."  Now  here  it  appears 
that  the  manganefe  becomes  black  from  receiving  fixed 
air  faturated  with  fire  by  calcination,  and  that  oxygen 
has  nothing  to  do  in  the  procefs,  as  it  will  equally  an- 
fwer  by  calcining  in  clofe  veffels.  But  I  (hall  (hew  it  in 
another  procefs.  Mr.  Kirwan  (in  his  Effay  upon  Phlo- 
gifton,  p.  52)  fays,  "  It  is  impofiible  to  deny  all  credit  to 
"  thofe  who  aflerted  that  lime-water  was  precipitated  by 
"  taking  the  ele&ric  fpark  in  common  air,  though  it  did 
«f  not  fucceed  with  Mr.  Cavendifh,  either  from  his  ufing 
-"  an  inftrument  of  different  power  from  that  ufed  by 
"  others,  or  air  phlogifticated  by  a  different  procefs  " — 
Now,  permit  me  to  a(k  Mr.  Kirwan,  if  he  can  poflibly 
fuppofe  the  ele&rical  fpark  to  be  charcoal  ?  Yet,  ac- 
cording to  his  theory,  it  muft  be  charcoal,  by  turning 
pure  air  into  fixed  air.  Reader,  (hall  I  fay  any  more  ? 
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If  thy  reafon  is  not  already  convinced,  it  is  nor  worth 
convincing.  But  I  muft  here  mention  how  hard  it  is  to 
labour  at  fuch  obvious  and  clear  fads,  to,  fatisfy  the  ob- 
ftinacy  of  my  readers  —  what  a  Herculian  labour  I  have 
had,  when  my  time  ought  to  be  employed  in  the  invefli- 
gation  of  nature,  not  in  hammering  into  the  world,  that 
white  is  not  black  :  but  fuch  has  hitherto  been  my  fate. 
What  this  age  will  have  to  anfwer  for,  being  the  dupes 
of  this  defpicable  combination  ! 

But  in  terra  ponderofa  aerata,  Dr.  Prieftley  found 
that  he  could  get  no  air  from  it  by  fire ;  but  by  fteam 
he  got  the  greateft  quantity  of  fixed  air.  It  being  a 
heavy  earth,  implies  it  contains  no  water  j  therefore  it 
wants  the  water  to  its  aerial  compofition,  or  why  other- 
wife  fhould  we  not  expel  its  fixed  air  by  heat,  as  we  can 
do  it  from  all  other  bodies  ?  No,  it  wants  its  water  of 
compofition,  which  it  gets  by  fleam.* 


*  Mr.  Rupp  argues  againft  this  idea,  and  fays  that  Dr.  Prieftley, 
in  his  experiments,  did  not  free  the  inrth  from  all  the  muriatic  acid. 
Allow  him  that  he  did  not ;  but  will  he  argue  that  he  did  not  expel 
by  tar  the  greateft  quantity  of  it?  Will  he  fay  that  the  fame  quan- 
tity remained  in  it  after  as  before  the  procefs ;  and  if  a  very  fmall 
part  of  the  acid  remained,  it  would  make  the  earth  retain  part  of  the 
water  ;  therefore  it  is  as  broad  as  long.  •  But  why  do  the  acids  require 
to  be  diluted  with  water,  in  order  to  difpel  the  fixed  air  of  bodies,  if 
it  was  not  clearly  from  giving  the  fixed  air  its  water  of  compofition. 
If  Mr.  Rupp  will  apply  my  thewy  to  his  remark  on  Dr.  Prieftley's 
analyfisjhe  will  find  his  able  objections  totally  removed. 

1  once  named  Mr.  Rupp  before  in  my  writings.  I  thought  he  had 
haflily  committed  himfclf,  in  faying  that  lime  water  became  muddy 
in  one  of  Mr.  Henry,  junior's,  experiments.  But  his  anfwer  to  Dr. 
Prieftley's  theory  I  think  a  very  candid  and  able  one  As  to  his  ex- 
periments  on  the  compofition  of  neutral  falts,  they  are  fo  obfcure  a 
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But  it  is  well  known  that  the  calcareous  earth  con- 
tains both  fixed  air  and  water ;  for,  if  lime  is  expofed  to 
fixed  air  or  water  feparately,  it  will  attradt  neither;  the 
fire  it  is  faturated  with  hinders  attraction  of  either  of 
them  feparately  ;  but  by  their  joint  influence  they  expel 
the  fire,  and  form  the  lime  into  a  limeftone  again.*  Now 
there  is  not  a  better  attefted  faft,  which  we  owe  to  Dr. 
Black,  than  that  the  calcareous  eatth  contains  pure  fixed 
air  j  for,  by  expelling  it  by  the  watery  acids,  the  pureft 
fixed  air  is  expelled,  and  no  other.  If  we  difpute  this  plain 
fa&,  there  is  no  agreeing.  Then,when  this  fixed  air  is  ex- 
pelled by  fire,what  kind  of  air  does  this  fixed  air  become. 


fubje&,  that  nothing  can  be  relied  on  with  rcfpcdl  to  them.  But 
nothing  can  be  more  obvious  than  thefe  experiments.  See  the  French 
chemiftg,  how  they  differ  from  Kirwan's  experiments  upon  the  com- 
petition of  neutral  falts:  but  indeed  no  chemifts  agree  concerning 
them,  they  are  all  at  variance.  Mr.  Hope  it  faid  to  have  got  fixed 
air  from  barytes  by  fire  atone.  tl  deny  the  fadt.  But  his  authority 
is  very  poor  indeed.  Even  if  we  could  obtain  a  very  fmall  quantity^ 
it  would  avail  nothing,  as  it  might  have  received  a  little  xnaifture  from 
the  air. 

•  Such  is  the  great  credulity  the  public  are  under  to  this  defpicable 
combination,  that  they  will  difpute  that  black  is  black :  but  if  we 
are  to  believe  that  one  and  one  make  two,  we  mud  know  that  calcarcou* 
earths  coniift  of  fixed  air  and  earth,  therefore  expelling  the  fixed  air  by 
acids,  or  by  fire.  What  a  great  difference  it  makes:  the  former  ex- 
pelling the  pure  aerial  acid,  and  the  latter  as  part  of  it,  faturated  with 
fire,  as  azote,  and  even  as  atmofpheric  air.  But  if  the  public  are  unwil- 
ling to  open  their  eyes,  let  them  take  calcined  lime,  and  expofe  it  to 
fixed  air  and  water,  and  they  will  form  the  pure  calcareous  earth  again, 
or  what  they  call  aeriated  limeftone.  If  I  am  not  to  be  allowed  the 
common  fa<5U  of  our  forefathers,  there  is  no  arguing.  But  I  am  fur- 
prifed  at  nothing.  For  the  fake  of  fcience,  honour,  juftice,  and  truth, 
throw  off  the  influence  of  this  mean  combination. 
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*  Need  I  comment  upon  what  appears  fo  obvious 
and  plain  to  every  capacity  ?  Can  there  be  any  fo  puerile 
as  to  miflake  it,  after  this  full  difcuflion  ?  I  fhould  fup- 
pofe  not ;  it  would  be  only  to  infult  my  reader's  com- 
mon fenfe.  I  fay  none  but  this  bafe  combination,  and 
I  think  even  they  cannot  be  fo  bare- faced  as  to  do  it.  But 
I  fhould  be  furprifed  at  nothing  they  do  ;  reafon,  com- 
mon fenfe,  truth,  juflice,  and  humanity,  are  nothing  to 
them,  and  their  mean,  defpicable  agents,  the  Reviewers. 
What  will  they  fay  to  all  this, when  they  review  me?  No- 
thing, but  tell  their  poor  deluded  readers,  that  it  is  all  ab- 
furd  nonfenfe ;  that  J  am  no  inhabitant  of  their  wonderful 
French  ifland  of  Laputa.  Will  the  public  be  gulled  again  ? 
For  my  part  I  fhall  not  be  furprifed  at  any  thing. 

The  experiments  jiift  quoted  of  Dr.  PrieJJley  (p.  1 5  and 
l6)  prove  my  theory,  and  dire  ft !y  contradift  theirs.  They 
/hew  that  heat  deepens  the  red  colour  of  minium  from  thejlorid 
light  colour,  and  that  when  turned  up  to  the  air  to  cool,  it  be- 
came lighter  again  ;  that  all  thefe  changes  take  place  in  clcfe 
vejjels,  where  no  air  is  expelled  from  it,  and  no  air  is  received 
ly  it ;  and  that  even  by  the  heat  being  Jlrong  it  became  yellow ', 
or  majfficot,  which  the  French  theory  exprefsly  Jays  can  only 
take  place  by  parting  with  its  oxygen  gas.  But  the  mnfficot,jt 
appears,  can  be  formed  into  minium  in  clofe  vejjels,  and  that 
minium  again  into  majjtcot,  without  receiving  air  and  im- 


*  The  old  chemifts  have  been  greatly  ridiculed  in  their  opinions  and 
attempts  to  turn  metals  into  gold  ;  but  I  will  affert,  that  their  opinions 
were  not  half  fo  abfurd  as  the  one  of  fuppofing  diamonds  are  charcoal. 
Diamonds  have  a  ftronger  concentration  of  fire  than  charcoal,  therefore 
require  a  greater  proportion  of  pure  air  to  burn  them,  and  in  confequence 
leave  a  greater  proportion  of  fixed  air,  and  not,  Mr.  Conjurers,  that  thejr 
are  both  formed  of  carbone, 
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parting  air  ;  the  maflicot  receiving  firet  which  its  fixed  air 
find  -water  fixes,  forming  it  into  pure  air,  forming  minium  ; 
and  when  that  minium  is  expofed  to  a  firong  heat  its  fixed 
fire  is  dijfipated,  from  its  union  with  the  fixed  air,  and  is 
again  fet  free.*  And  manganefe,  which  they  acknow- 
ledge contains  an  immenfe  deal  of  iron,  becomes  black 
inftead  of  red,  from  being  what  they  call  oxygenized. 
Here  is  a  direft  faft  againft  their  puerile  theory.  In 
Ihort,  nothing  can  (hew  greater  abfurdity  and  puerility 
than  their  opinions. 


Fire,  when  fixed  in  bodies,  often  changes  the  colour  to  red,  as,  in 
rtfpi ration,  the  fixed  fire  of  the  air  changes  the  colour  of  the  blood,  as  I 
have  clearly  (hewn  in  my  former  works.  Either  fixed  or  free  fire  has  the 
fame  effcift  upon  the  nitrous  acid,  turning  it  red.  The  fun's  rays  have 
juft  the  fame  effed  upon  fruit ;  the  goofeberry  or  currrant  for  inftance. 
Nay  it  clearly  appears  that  manganefe,  which  they  allow  contains  a 
great  proportion  of  iron,  when  it  contains  pure  air,  is  black,  as  it  is  only 
the  black  manganefe  that  gives  out  pure  air,  the  other  only  fixed  air. 

*  Our  modern  aerial  chemifts,  in  accounting  for  this  change  in  the  red 
globules,  fay  it  is  owing  to  the  iron  the  red  globules  of  the  blood  contain, 
merely  arguing  from  analogy,  as  they  fay  it  has  this  effect  upon  lead. 
But,  by  the  bcft  chemifts  who  have  analyzed  the  red  globules,  they  con- 
tain no  iron ;  but,  according  to  them,  iron  becom'es  black  by  oxygen  gas,  as 
iu  finery  cinder,  which  they  fay  has  got  one  third  of  its  weight  of  oxy- 
gen gas.  And  even  as  to  ruft  of  iron,  it  is  not  a  fcarlet  red. 

But  how  beautifully  do  the  experiments  in  the  claboratory  and  thofe 
in  nature  agree.  In  lead,  its  firfl  calcination  is  a  grey  colour;  but  by 
receiving  fire  becomes  maflicot  and  yellow;  by  receiving  more  fire 
becomes  minium,  or  a  bright  yellow  red;  and  by  more  fire,  becomes 
of  a  dark  red;  but  when  it  cools  becomes  of  a  yellow  red  again.  —  (See 
Dr.  Prieftley's  experiments,  juft  quoted  (p.  16  and  17.)  In  nature  let  us 
fee  the  action  of  fire  upon  vegetation.  Fruit,  when  it  begins  to  ripen, 
turns  Gift  gradually  yellow,  and  then  gradually  red,  as  it  gets  faturated 
vith  the  fun's  rays;  the  fame  in  many  other  proceffes  in  nature,  which 
might  be  named.  Bot  their  theory  is  not  only  in  dlreft  tppofitian  to  the 
different  chemical  proceffes,  but  alfo  to  all  the  phenomena  in  nature. 


Mr.  Chevenlx  has  given  a  long  paper  in  the  Philofo- 
phical  Tranfa&ions  upon  the  oxmuriatic  acid,  as  they 
call  it.  According  to  him,  .one  of  the  ftrong  mineral 
acids,  the  muriatic  acid,  contains  no  oxygen,  though 
phofphorus  and  fulphur,  fuch  ftrong  phlogiftic  bodies, 
by  this  conjurer  oxygen,  form  fuch  ftrong  acids  with 
it  they  fay.  But,  ftill  more  wonderful  and  inconfiftenr, 
the  hyper-oxmuriatic  acid,  from  receiving  an  immenfe 
deal  of  oxygen,  lofes  all  its  acidity.  This  wonderful 
hocus pocus  conj urer  then,  in  mod  inftances,  turns  phlc- 
giftic  bodies  into  the  ftrongeft  acids  in  nature,  viz.  the 
fulphuric,  &c.:  but  another  equally  ftrong  mineral  acid 
is  by  this  fame  body  bereft  of  all  its  acidity.  Dean 
Swift,  I  am  certain,  had  no  fuch  legerdemain  work  upon 
his  flying  ifland :  no,  this  hyper  honour  was  left  to  our 
hyper  aerial  chemifts*  The  procefs  is  fimply  this:  the 
marine  acid,  by  being  diftilled  with  manganefe,  pafles 
over  into  the  receiver,  with  a  part  of  the  metallic  man- 
ganefe ;  and  this  ftrong  acid  then  having  its  acid  neu- 
tralized in  part  with  the  manganefe  and  fire,  which, 
together,  gives  the  acid  that  aclive  penetrability,  as  when 
it  meets  combuftible  bodies,  that  is,  bodies  formed  of 
fixed  fire,  it  will  penetrate  thefe  bodies,  and  fet  their 
fixed  fire  loofe  as  free  fire,  producing  combuftion.  This 
I  think  was  clearly  the  cafe  beyond  all  cavil,  in  what  he 
•is  obliged  to  fay  in  the  Philofophical  Tranfa&ions. 

That  this  is  clearly  the  cafe,  for,  if  we  are  to  allow 
the  leaft  confiftency  in  their  theory,  that  oxygen  makes 


*  Sec  my  obfervations  on  Volta's  Pile  (p.  38),  where  Mr.  Cruik- 
ihanks  produced  it,  and  I  challenge  him  to  {hew  that  it  could  poflibljr 
receive  any  oxygen,  but  really  was  a  deoxygenating  procefs, 
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bodies  more  acid,  as  they  allow  that  the  acidity  of  the 
nitrous  and  the  vitriolic  acids  depend  upon  the  quantity 
of  oxygen  they  contain;  they  naming  them  by  this  pro- 
portion of  oxygen  as  nitric  and  vitriolic  acids.  But  ftill 
more  inconfiftent  their  theory  is ;  for  it  is  allowed  that 
the  ftrength  of  the  acid's  attraction  for  earths  and  alka- 
lies depend  upon  their  acidity,  or,  according  to  them,  to 
their  oxygency.  This  is  one  of  the  firft  and  flrongefl 
facts  in  chemiftry.  But,  wonderful  !  the  common  ma- 
rine acid  has  a  very  ftrong  attraction  for  alkalies  and 
earths,  expelling  the  weaker  acids;  but,  by  receiving 
more  of  the  acidifying  principle,  it  lofes  not  only  its 
acidity,  but  alfo  lofes  its  attraction  for  alkalies  and 
earths.  Does  not  this  forcibly  tell  thofe  that  are  open 
to  common  fenfe,  that  the  oxmuriatic  acid  is  united  to 
the  earth  of  the  manganefe  or  lead,  and  the  fire,  as  to 
be  partly  neutralized,  fo  that  it  cannot  fhew  much  aci- 
dity or  attraction  for  alkalies  or  earths;  and  when  it  is 
powerfully  affifted  by  heat,  it  drops  part  of  its  earth,  and 
attacks  the  alkali,  fo  as  to  form  the  hyper-oxmuriatic 
acid. 

Mr.  Hoyle,  in  the  Manchefter  Memoirs,  who  was  the 
firft,  I  believe,  who  {hewed  the  procefs  of  making  this 
hyper-oxmuriatic  acid,  found  (fee  Manchefter  Me- 
moirs, vol.  v.  p.  224)f  tnat  when  the  oxmuriatic  acid 


f  He  fays,  "  Before  any  of  the  fait  appeared  to  be  formed  in  the 
"  alkaline  folution,  I  have  conllantly  obfcrved  a  quantity  of  earthy  mat- 
"  ter  to  be  precipitated-" 

Alfo,  (p.  330)  "  Finding  a  great  quantity  of  gas  to  be  difengaged 
M  from  this  fait  by  the  fulphuric  acid,  which  had  a  very  ftrong  fmell  of 
"  nitrous  gas,  I  put  forty  grains  of  the  fait  into  a  glafs  retort,  and  poured 
"  upon  it  nearly  an  equal  weight  of  fulphuric  acid,  diluted  with  water. 
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united  to  the  alkali,  it  parted  with  a  part  of  the  manga- 
nefe,  and  united  itfclf  to  the  alkali,  as  the  alkali  is  a  body 
with  a  far  flronger  faturation  of  fixed  fire,  as  I  have 
proved.  It  is  from  this  fame  caufe  that  nitre  produces 
fo  much  moie  oxygen  gas  than  when  the  nitrous  acid  is 
united  to  earths — (See  my  former  works  )  Alfo,  in 
Nicholfon's  Journal,  Mr,  Murray  has  written  a  long 
diflertation  upon  paffing  the  oxmuriatic  acid  through 
fulphur ;  the  acid  united  with  the  fulphur,  and  formed 
a  peculiar  body,  formed  of  fulphur,  the  muriatic  acid, 
and  a  fmali  proportion  of  manganefe }  but,  according  to 
their  theory,  it  ought  to  have  formed  the  fulphur  into 
the  vitriolic  acid.  But  he  fays,  **  Sulphurated  muriatic 
"  acid  then  contains 

"  44.00  oxyde  of  fulphur 

35.75  muriatic  acid 

20.25  lofs 

10.000" 

And  this  oxyde,  he  fays,  "  though  the  refult  of  a 
"  fimilar  experiment,  was  nearly  the  fame ;  yet  the  pro- 
t(  portion  of  oxygen  is  certainly  too  fmall,  to  authorife 


"  With  the  heat  of  a  lamp  the  gas  began  to  come  over  very  rapidly,  and 
"  was  received  in  a  glafs  jar  placed  in  a  baton  of  water.  A  conflderable 
"  portion  of  it  appeared  to  be  abforbed  by  the  water,  which  acquired  a. 
"  yellowifli  colour.  This  colour  difappeared  on  {landing  a  few  days,  and 
"  a  brown  matter  was  depofited,  which  being  carefully  colle&ed  and 
"  dried,  weighed  one  grain,  and  appeared  to  be  manganefe ;  for,  a  little 
"  of  it  being  put  into  the  muriatic  acid,  fo  far  oxygenated  it,  that  it  would 
"  deftroy  the  blue  colour  of  a  diluted  folution  of  indigo  in  the  fulphuric 
«  acid." 

And  alfo  it  appears  that  the  nitrous  gas  is  produced  when  there  was 
BO  nitrous  acid,  but  only  the  muriatic  and  fulphuric  acid*. 
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"  us,  in  the  prefent  (late  of  chemical  analyfis,  to  con- 
"  elude  that  the  fuppofed  oxyde  really  contains  i\.  per 
"  cent,  of  oxygen :  or  fo  fmall  a  deviation  from  the 
"  compofition  of  fulphuric  acid,  by  acidifying  common 
"  fulphur,  as  2{  per  cent,  may,  very  probably,  be  owing 
"  to  an  error  of  analyfis." 

Then  what  becomes  of  their  conjurer  oxygen  in  the 
procefs :  he  is  obliged  to  fay  (Nicholfon's  Journal  for  1 803, 
p.  1 08),  "  The  fulphuret  of  muriatic  acid  claims  the 
"  peculiar  attention  of  chemifts,  not  only  on  account  of 
*{  its  compofition,  which  our  previous  knowledge  would 
"  have  induced  us  to  confider  as  impoflible,  but  on  ac- 
"  count  of  the  many  remarkable  properties  which  it 
"  difplays."  But  even  let  us  advert  to  Mr.  Chevenix's 
own  experiments  and  obfervations,  and  I  think,  reader, 
if  thou  pofiefs  the  leaft  candour  and  common  fenfe, 
thou  mull  think  them  very  decifive  againft  the  French 
theory.  He  fays  (Philofophical  Magazine  for  April, 
1802,  p.  218),  "  With  regard  to  efficacy  and  prompt- 
c<  nefs,  tin  or  zinc  is  preferable  to  iron  ;  but,  with  any 
<c  of  the  three  metals,  a  phenomenon  occurs,  for  which 
"  I  have  not  been  able  to  account  in  any  manner  the 
cc  leaft  fatisfa&ory.  As  the  effects  are  more  {hiking 
"  with  zinc  than  with  the  other  metals,  I  fliall  enter 
"  into  particulars  refpe&ing  the  ufe  of  that  metal  only. 

"  When  a  bit  of  zinc  (or  tin,  or  iron.^,  is  immerfed 
"  in  a  folution  of  muriate  of  copper,  a  precipitation 
"  begins,  and  all  the  copper  is  filially  feparated  in  a  few 
"hours*;  but,  if  a  little  muiiatic  acid  is  added  to  this 
"  folution,  and  the  zinc  then  immerfed,  a  violent  effer- 


*  "  If  any  quantity  of  neutral  fait  is  prefent  in  the  folution,  the  prcci- 
piutien  is  much  retarded,  and  is  fcldom  complete." 
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"  vefcence  takes  place  ;  hydrogen  gas  is  difengaged, 
"  and,  in  lefs  than  two  minutes,  the  copper  is  fo  com- 
"  pletely  precipitated  in  the  metallic  ftate,  that  neither 
"  ammonia,  nor  even  fulphurated  hydrogen,  can  dif- 
*'  cover  any  veftige  of  its  prefence. 

"  It  would  appear  from  this,  that  hydrogen  is,  in 
"  this  cafe,  the  real  reductive  and  precipitant  of  copper. 
<{  Yet,  how  can  we  reconcile  the  evident  contradiclionj 
"  that,  in  one  cafe,  zinc  with  muriatic  acid  will  decom- 
"  pole  water,  that  is,  that  zinc  and  muriatic  acid  will 
"  attract  oxygen  more  ftrongly  than  hydrogen  can, 
"  yet  that,  in  the  other  cafe,  hydrogen,  whofe  affinity  for 
"  oxygen  is  weaker  than  that  of  zinc  and  muriatic  acid, 
"  will  be  more  fpeedyand  powerful  than  zinc  and  muriatic 
"  acid,  in  attracting  that  oxygen  from  copper?  Again, 
u  how  is  it  poffible  that  zinc  and  muriatic  acid  will,  in 
"  preference  to  taking  oxygen  immediately  from  the 
"  oxyde  of  copper,  decompofe  water,  the  hydrogen  of 
u  which  will  unite  with  the  oxygen  of  the  oxyde  of  cop- 
"  per,  again  to  become  water,  which  it  originally  was  ? 
"  All  this  appears  to  me,  I  confefs,  as  contradictory  as 
"  to  fay,  one  is  lefs  than  two,  two  are  lefs  than  three, 
"  yet  three  are  much  lefs  than  one.  This  opinion,  that 
"  hydrogen  is  really  the  reductive,  is  the  more  extraor- 
"  dinary,  as  it  is  not  founded  on  the  fingle  experiment 
"  above  mentioned. 

"  If  a  bit  of  zinc  (or  tin,  or  iron),  is  thrown  into  a 
"  folution  of  oxyde  of  arfenic  in  water,  no  change  of  any 
""  kind  will  be  effected,  even  after  a  confiderable  time: 
*'  but  the  inftant  that  muriatic  acid  is  added,  effervef- 
"  cence  and  precipitation  commence ;  a  few  minutes 
"  fuffice  to  obtain  all  the  arfenic  in  its  metallic  ftate.  It 
"  may  be  objc&ed  here,  that  muriatic  acid  (as  muriatic 
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"  acid)  produces  fome  hitherto  unknown  modification 
"  in  the  order  of  eftablifhed  affinities.  This  obje&ion 
"  is  not  plaufible ;  and  I  can  deduce  fo  clear  an  anfwer 
"  to  it,  as  to  (hew  that  it  is  of  very  little  moment.  If 
"  aquousaifenic  acid  isufed  inftead  of  the  above  folution, 
"  the  fame  phenomena  of  effervefcence  and  precipi- 
"  tation  enfue  as  when  muriatic  acid  had  been  ufed  in 
"  the  former  cafe;  and  that  prccife  quantity  of  metallic 
"  arfenic  is  thown  down,  which  can  yield  fufficient  oxy- 
"  gen  to  the  zinc  to  combine  with  the  remaining  acid 
"  undecompofed.  The  precipitate  which  is  formed,  is 
"  a  mixture  of  metallic  arfenic  with  arfeniate  of  zinc  j 
tf  and  thefe  may  be  feparated  by  muriatic  acid,  which 
•V  will  diflblve  the  metallic  fait,  without  acting  upon  the 
"  arfenic. 

"  If,  inftead  of  muriatic  acid,  fulphuric  acid  is  ufed, 
"  the  fame  phxnomena  take  place,  in  a  lefs  degree. 
"  But,  if  the  experiment  is  tried  with  nitric  acid,  there 
"  is  no  difengagement  of  hydrogen  gas  ;  and  the  metals 
"  effect  a  precipitation  with  much  lefs  rapidity  and  cer- 
"  tainty  than  in  the  former  cafe. 

"  It  is  very  true,  that  hydrogen,  in  its  nafcent  ftate, 
"  may  have  properties  with  which  we  are  yet  unac- 
"  quainted  j  and  may  determine  combinations,  which  it 
"  can  in  no  other  ftate  produce.  But  the  decompofition 
"  of  water,  in  the  firft  inftance,  in  order  that  a  new  re- 
"  compofidon  may,  at  that  moment,  be  effe&ed  by  the 
"  fame  agents,  is  in  itfelf  fufficiently  paradoxical." 

Now,  reader,  what  thinkeft  thou  of  this  boafted 
French  theory :  it  would  be  an  infult  to  common  fenfe 
to  make  any  comments :  I  leave  thee  to  thy  own  reflec- 
tion. 

Mr.  Chevcni*  alfo  fays  (Nicholfon's  Journal  for  De- 
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cember,  1802,  p.  244),  «'  In  the  analyfis  of  fome  mena- 
"  chanite  from  Botany  Bay,  given  to  me  lad  year  by  the 
"  Prefident  of  the  Royal  Society,  I  obferved,  that  while 
"  the  oxyde  of  titanium  was  precipitated  from  the  mu- 
<c  riatic  acid  in  which  it  was  diflblved,  the  excefs  of 
"  oxygen  in  the  oxyde  pafled  over  to  the  muriatic  acid 
"  and  the  potafli,  already  in  the  liquor,  and  that  hyper- 
"  oxygenized  muriate  of  potaih  was  formed.  I  have 
"  attempted  the  fame  experiment  with  black  oxyde  of 
"  manganefe,  but  could  not  fucceed. 

"  There  is,  however,  a  ftill  more  extraordinary  for- 
"  mation  of  this  acid,  in  the  diftillation  of  nitro-muriatic 
"  acid  upon  platina.     Oxygen  is  abforbed  by  the  metal ; 
'*  yet,  not  only  oxygenized,  but  alfo  hyper-oxygenized 
"  muriatic  acid  is  formed.     I  have  repeated  the  experi- 
"  ment  feveral  times j    and  am  well  convinced  of  the 
"  fa£t,  however  contrary  to  theory  it  may  appear.     I 
"  have  tried  the  action  of  oxygenized  muriatic    acid 
"  upon  nitric  acid,  in  the  hopes  of  forming  hyper-oxy- 
"  genized  muriatic  acid  ;  but  there  was  no  action  to  this 
"  efFe6l  among  their  elements." 

I  alfo  in  this  leave  thee,  reader,  to  thy  own  reflection, 
for  I  am  tired  with  the  province  of  arguing  that  black  is 
not  tohite.  * 

But,  Mr.  Caveridifh,  I  mufl  whifper  into  your  ear; 
can  you,  as  a  man  of  common  fenfe,  as  a  man  of  reafon, 
as  a  man  of  fcience,  as  a  man  of  candour,  or  as  a  man 
of  honour,  defend  any  longer  your  fuppofed  boafled  dtf- 
coveries — that  water  is  formed  of  oxygen  and  hydrogen, 
and  the  nitric  acid  of  azote  and  oxygen — after  this 
pamphlet  ?  If  you  do,  common  fenfe,  reafon,  fcience, 
candour,  and  honour,  will  call  out  fhame !  Let  this 
French  theory  die  its  proper  death,  and  let  your  OTVH 
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countryman  have  his  proper  reward,  after  all  his  unex- 
ampled treatment,  and  endeavour  to  atone  to  him  for 
his  unprecedented  persecution.  Can  it  be  fuppofed,  in 
this  fcientific  and  civilized  age,  that,  when  a  full  and 
clear  theory,  fully  elucidating  all  the  phenomena  of 
chemiftry,  (alfo  with  a  number  of  ftriking  experiments, 
clearly  elucidating  the  fubject) ;  will  it  be  fuppofed  by 
future  ages,  that  fuch  unheard-of  and  unjuft  conduct 
could  take  place  ?  That  a  combination  could  be  fo  gene- 
ral, that  neither  the  author,  or  his  theories  or  experi- 
ments, (hould  be  named ;  but  both  in  part  pilfered,  as 
they  found  them  neceflary  in  eftabliming  their  own  ab- 
furd  opinions  ?  Nay,  in  the  other  departments  of 
philofophy  the  fame  conduct  has  taken  place.  But  the 
day  of  reckoning  will  come,  and  all  the  arts  to  fupprefs 
it  will  be  ineffectual :  then  woe  to  its  authors  ! 

Hence  clearly,  according  to  their  hypothefis,  as  fo 
great  a  quantity  of  the  oxmuriatic  gas  was  formed  into 
the  muriatic  acid,  then  its  oxygen  gas  {hould  have  form- 
ed the  fulphur  into  the  vitriolic  acid.  But  fo  little 
acid  does  the  fulphurated  muriatic  acid  poflefs,  that  Mr. 
Murray  fays  "  It  converts  vegetable  blue  papers  to  red  ; 
"  but  the  change  takes  place  flowly,  unlefs  the  paper  be 
"  dipt  into  water !  The  paper  is  not  corroded,  unlefs 
"  heat  be  applied."  The  water  acts  in  the  fame  manner 
it  does  upon  the  pyrities,  in  producing  an  action  or  fer- 
mentation upon  the  fulphur  and  iron,  decompounding 
the  fulphur  of  a  part  of  its  fixed  fire,  fetting  it  loofe  as 
free  fire. 

Then  it  appears,  by  treating  fulphur  by  thofe  different 
procefie.s,  what  different  refults  they  give,  fo  oppofite  to 
their  iieory ;  fo  that  I  will  make  ufe  of  this  afTertion, 
and  I  call  upon  the  combination  to  contradict  it,  if  thty 
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dare — that,  even  in  their  elaboratory,  in  treating  bodies 
by  different  procefTes,  what  very  contrary  refults  they 
give;  and  that,  when  this  theory  is  carried  out  of  their 
elaboratory  into  the  general  phenomena  of  nature,  no- 
thing can  be  fo  truly  abfurd;  but,  when  examined  by 
my  fyftem,  nothing  can  (hew  a  more  perfect  agreement 
and  coincidence.  That  Icall  upon  them  to  (hew,  either 
in  one  of  their  experiments  in  the  elaboratory,  or  one 
phenomena  of  nature,  it  does  not  clearly  and  beautifully 
account  for :  and,  reader,  thou  mujt  fay  this — that  they 
ought  to  come  fairly  and  openly  forward,  and  (hew,  if 
they  can,  its  deficiency  ;  but  they  neither  can  nor  dare  j 
but  act  the  part  of  dark  afiaffins,  with  the  Reviewers  and 
other  bafe  agents,  not  even  once  mentioning  my  name, 
for  fear  of  liberal  fcientific  men,  and  the  foreign  che- 
mifts,  getting  hold  of  my  publications,  and  mveftigating 
them  with  candour. 

Mr.  Chevenix,  in  his  paper  in  the  Irifh  Philofophical 
Tranfactions,  (hews  the  difference  that  the  French 
chemifts  and  he,  from  his  experiments,  makes  the 
quantity  of  fulphur  that  100  of  ftilphate  of  barytes  con- 
tain:— the  French  chemifts  making  it  23.43,  while  Mf. 
Chevenix  makes  it  only  14.4  or  14.6. 

Now  it  clearly  appears  that  the  fulphur  gives  very 
different  quantities  of  acid,  according  as  it  is  formed  by 
burning  in  oxygen  gas,  or  by  the  action  of  the  nitric 
acid  upon  it ;  and  clearly  explained  upon  this  principle : 
that  the  nitric  acid,  upon  robbing  the  fulphur  of  its 
phlogifton,  or  fixed  fire,  the  fulphur  will  act  according 
to  that  principle  in  chemiftry — if  you  rob  a  body  of  one 
of  its  conftituent  principles,  it  will  attract  another : — fo 
the  fulphur,  by  being  robbed  of  one  of  its  conltituents, 
attracts  a  part  of  the  nitric  acid ;  the  ether  part  feizes 

F,  2- 
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the  phlogifton,  forming  nitrous  air.  But  when  the  ful- 
phur  is  burned  in  oxygen  gas,  it  feizes  the  fixed  air  and 
water  of  the  oxygen  gas,  and  attracts  them  into  its  fuh- 
ftance.  But  this  aerial  acid  being  a  weaker  acid,  and 
only  carrying  with  it  water;  therefore  the  vitriolic  acid, 
is  found  pofle fling  lefs  acid  by  being  burned  in  the  at- 
mofphere,  than  when  formed  by  the  nitric  acid.*  That 
water  is  formed  when  the  fulphur  is  burned  in  the  drieft: 
oxygen  gas,  or  the  drieft  atmofphere,  appears  Hear  j  for 
a  great  quantity  of  water  could  be  got  from  the  acid 
procured  this  way.  Then  how  could  it  get  it,  but  from 
the  gafles  which  went  to  their  aerial  compofition  ?  This 
is  the  true  explanation  of  the  very  different  refults  from 
the  experiments  of  thefe  checiifts:  the  one  making  up- 
wards of  38  per  cent,  of  oxygen  in  the  fulphuric  acid, 
and  the  other  only  29.  But  the  product  of  the  vitriolic 
acid,  from  thefe  different  procefles,  have  led  authors  into 
the  greatefl  miftakes.  (See  Dr.  Thompfon's  paper  in 
Nicholfon's  Journal,)  what  enors  it  leads  them  into. 
Indeed  the  pompous  parade  of  experiments  of  our  mo- 
dern theories  is  truly  ridiculous.  They  are  a  mafs  of 
errors,  f 


*  Mr.  Chcvcnix  makes  the  proportions  65.5  of  fulphur  and  38.5  of 
oxygen.  Mr.  Thenard,  whofe  procrfs  was  performed  in  the  fame  way 
•i  Mr.  Chcvcnix's,  viz.  by  the  nitric  acid,  make*  fulphur  55.5(3,  and 
oxygen  44.41,  while  Mr.  LavoiGer  makes  71  of  fulphur,  and  29  of  oxy- 
gen j  but  his  proccli  was  1>\  burning  the  fulphur  in  oxygen  gas. 

-J-  It  appeari  fcarccly  ncccfi'ary  here  to  niei.tion  Dr.  Pritftlcy's  footifh 
Jiypolheli>,  that  fixed  air  is  formed  of  hydrogen  and  oxygen;  hydrogen, 
which  is  of  an  alkalefceiH  oatuic,  as  ammonu,  being  principally  formed 
of  it.  But  more  ftriking,  that  in  Volta's  File  the  volatile  alkali,  and 
CTen  the  fixed  alkali,  are  formed  at  ihje  hydrogen  wire.  Therefore  a  little 
t»  nmntM  j'tttje :  hydrogen,  tlie^alkalioe  principle,  can  never  form 
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It  is  juft  the  fame  in  vegetation,  as  I  have  fully  (hewn 
in  my  lad  publication,  viz.  my  "  Obfervations  on  the 
"  Electrical  Pile,"  £c.      The  fixed  air,  which,  circu- 
lating in  the  vegetable,  along  with  its  juices,  in  the 
nigut,  having  no  fun-light,  is  cvifcharged  by  the  vege- 
table as  fixed  air ;  when  in  the  light  of  the  day,  in  the 
fhade,  as  azote;   but  when  the  fun  adls  with  vigour 
upon  the  vegetable,  it  is  discharged  as  oxygen  gas,  or 
pure  air.     Or  even  if  water  is  faturated  with  fixed  air, 
and  expofed  to  the  fun,  the  Used  air  will  be  faturated 
with  the  fun,  fo  as  to  turn  into  pure  oxygen  gas,  par- 
ticularly if  they  are  aided  by  an  extraneous  body,  the 
threads  of  filk,  if  ever  fo  long  employed  in  the  procefs, 
or  if  ever  fo  repeatedly  waflied  in  water :  and  therefore, 
even  according  to  that  prejudiced  and  violent  defender 
of  the  French  fyilem,  Count  Rumford,  could  not  take 
any  charcoal  from  the  fixed  air,  as  he  afterwards  proved. 


with  oxygen  the  nitric  acid,  as  he  fuppofes.  But  I  focn  made  our 
theorifts  fly  from  Doctor  Prieftley's  abiurdiiies,  and  take  refuge  in  the 
French  chemiftry.  But  let  us  examine  the  Doctor's  theory  by  the  fixed 
air  turning  to  oxygen  gas  in  thofe  experiments  of  his,  juft  quoted.  Mow, 
though  he  has  faid  that  the  fixed  air  in  metallic  bodies  is  decompounded, 
the  calces  or  oxydes  of  lead  or  mercury  attracting  the  hydrogen,  fo  as  to 
be  reduced,  while  the  oxygen  was  fet  at  liberty  as  gas :  but  then,  how 
comes  the  fixed  air  to  be  in  part  changed  into  azote,  and,  neverthelefs, 
the  oxydes  are  reduced :  nay  the  oxydes  part  with  the  fixed  air,  without 
it*  being  decompounded.  Here  then  muft  be  an  overplus  of  phlogillon. 
From  whence  doe»  it  come  ?  Alfo  in  the  calcareous  earths  (fee  page  6) 
equally  change  part  of  their  fixed  air  into  azote  and  oxygen  gas ;  but 
there  are  no  oxydes  to  decompound  it ;  and  the  lime  that  is  formed 
poffeffes  no  phlogifton.  But  it  is  too  ridiculous  to  refute.  Thefc  ob- 
fervations  occurred  from  the  experiments  juft  quoted  ;  but  its  abfurdity 
1  have  fully  fhewn.— (Sec  roy  former  works.) 
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Nay,  according  to  Dr.  Woodhoufe,  charcoal  forms  fixed 
air  into  as  pure  oxygen  gas  as  vegetables. 

On  faturating  the  pureft  diftilled  water  with  fixed 
air,  and  then  freezing  it,  upon  the  latent  heat  of  the 
water  being  fet  loofe,  it  partly  united  to  forne  of  the 
fixed  air,  and  formed  with  it  azote.  Alfo  Dr.  Prieftley 
and  Mr.  Cavendifh  found  that  by  faturating  water  with 
fixed  air,  and  then  expelling  it  by  heat,  part  of  it  was 
turned  into  azote  j  and  alfo  Dr.  Prieftley  fays,  (vol.  iii. 
p.  238,  fpeaking  of  what  they  call  the  gafeous  oxyde  of 
azote,  or  the  nitrous  oxyde,  or  what  Dr.  Prieflley  calk 
the  dephlogifticated  nitrous  air — but,  in  fhort,  our  learned 
theorijls  multiply  names  fo,  that  it  is  not  known  where 
they  will  flop) — "  No  lefs  remarkable  was  the  refult  of 
"  heating  malleable  iron  in  this  air,"  (meaning  dephlo- 
gifticated nitrous  air.)  "  For  the  bulk  of  the  air  was 
"  increafed,  and  yet  afterwards  no  part  of  it  was  im- 
"  bibed  by  water.  It  was  all  phlogifticated  air,  without 
"  any  mixture  of  fixed  air.  It  feems,  therefore,  as  if 
<c  this  kind  of  air  wanted  nothing  but  phlogifton  to  make 
"  it  phlogifticated  air,  and  nothing  but  the  principle  of 
"  heat,  to  make  it  dephlogifticated  air. 

"  This  experiment  happening  to  draw  my  particular 
"  attention,  I  repeated  it  very  often,  and  always  had  the 
"  fame  refult,  though  with  variations,  depending  on  the 
"  quantity  of  the  air,  and  the  heat  I  was  able  to  apply." 
Here,  clearly,  this  air,  which  is  formed  of  the  nitrous 
acid  and  phlogifton,  by  the  imperfect  combuftion  of  the 
malleable  iron,  and  by  the  action  of  heat,  they  are  both 
more  aerialized,  and  the  acid  and  phlogifton  more  firmly 
united,  fo  as  to  form  a  kind  of  azote,  but  very  different 
from  the  azote  of  common  air;  juft  as  the  nitrous  ox- 
yde is  very  different  from  oxygen  gas,  both  being  com- 
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pletely  noxious  to  refpiration,  though  the  nitrous  oxyde 
will  allow  bodies  to  burn  in  it  with  au  enlarged  flame. — 
But  Dr.  Prieftley  fometimes  formed  it  with  fuch  a  large 
proportion  of  phlogifton,  as  to  explode  all  at  once*.  But 
I  will  quote  fome  experiments  made  by  Dr.  Woodhoufe, 


*  Alfo  Dr.  Prieftlef  fays,  (vol.  iii.  p.  a8r.)  "  However,  by  heating 
"  iron  in  fixed  air,  there  can  be  no  doubt  but  that  a  fenfible  quantity  of 
"  it  is  converted  into  phlogifticated  air;  which  agrees  with  the  experi- 
"  ments  that  I  formerly  made,  by  putting  pots  of  iron  filings  and  brim- 
"  ftone  into  fixed  air.  The  experiments  that  I  made  of  this  kind  were 
"  the  following,  in  which  it  will  be  obferved,  that,  though  in  fom«  of 
"  them,  there  was  an  increafe  in  the  quantity  of  air  after  the  procefs, 
"  yet  that  it  was  by  no  means  equal  to  the  quantity  that  remained  un- 
"  abforbed  by  the  water ;  and  therefore  there  muft  have  been  a  farther 
"  addition  made  of  this  kind  of  air  in  the  procefs. 

"  After  heating  turnings  of  malleable  iron  in  a  quantity  of  fired  air 
"  for  fome  time,  I  examined  a  part  of  it,  and  found  that  about  one-tenth 
"  of  the  whole  was  immtfcible  with  water.  Having  refumed  the  pro- 
"  cefs  with  the  remainder,  I  found  a  refiduum  of  one-fourth  of  the 
11  whole.  There  feemed  to  be  a  fmall  addition  to  the  quantity  of  air, 
"  after  the  firft  part  of  the  procefs,  but  I  could  not  perceive  that  there 
"  was  any  after  the  fecond.  I  refumed  the  procefs  a  third  time,  but  did 
"  not  find  that  I  had  made  more  than  one -fourth  of  the  whole  immif- 
"  cible  with  water.  At  another  time  I  heated  the  fame  kind  of  iron  in 
"  fixed  air,  till  of  3!  ounce  meafures  of  air  there  was  a  refiduum  of  o.S 
"  of  a  meafure,  which  was  (lightly  inflammable,  burning  with  a  blue 
"  flame;  and  in  this  cafe  there  was  no  fenfible  addition  to  the  quantity 
"  of  air  at  all.  Laftly,  I  heated  iron  in  three  ounce  meafures  of  fixed 
"  air,  till  there  was  an  addition  of  0.4  of  a  meafure  to  the  quantity  of 
"  it ;  but  there  was  a  refiduum  of  one  and  "a  half  of  a  meafure  not  ab- 
"  forbed  by  water,  whieh  burned  with  a  flightly  explofive  blue  flame." 

This  is  their  heavy  gafcous  oxyde  of  carbon,  which  appears  to  be 
formed  in  many  procefles  where  fixed  air  diffolvcs  or  unites  to  phlo- 
gifton, either  as  hydrogen  gas  or  fixed  in  metals,  or  in  many  other  ftates, 
as  I  have  found  upon  the  fame  principle  that  Mr.  Henry  found  tb.lt 
vinegar  would  diflblve  the  efientul  oils. 
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on  air  being  purified  by  being  expofed  to  the  light  of  the 
fun,  having  different  bodies  placed  in  the  water.— .(Ni- 
cholfon's  Journal  for  July,  1802,  p.  153.)  "  This  water 
"  was  taken  from  a  well  funk  within  a  few  yards  of  a 
"  neceflary,  from  which  it  was  impregnated  with  car- 
"  bonic  acid  gas,  as  appeared  from  an  analyfis.  The 
"  leaves  were  feparately  expofed  in  glafles  arranged  near 
"  each  other,  and  from  eight  to  thirteen  comparative  ex- 
"  periments  were  made  at  one  time. 

"  Filaments  of  afbeflos,  baked  horfe  hair,  common 
ct  cotton,  and  that  of  the  afclepias  Syriaca,  the  flower 
"  panicles  of  rhus  cotinus,  the  fine  hairy  plumes  of 
"  climatis  crifpa,  the  fpikes  of  panicum  glaucum,  and 
"  charcoal  in  powder.  From  each  of  thefe  fubftances, 
"  from  two  to  four  drachm  meafures  of  pure  air  were 
"  obtained,  which  devoured  nearly  two  meafures  of 
"  nitrous  air." 

Now  here  it  appears  from  the  French  theory,  that 
charcoal  muil  have  decompounded  the  fixed  air  of  the 
water,  taking  charcoal  from  it.  "Will  my  reader,  will 
'common  fenfe,  candour  anH  juftice,  require  me  to  refute 
fuch  abfurdities,  as  they  are  obliged,  in  defence  of  this 
French  theory,  to  adopt  ?  No ;  I  will  not  pay  his  heart 
and  head  fo  bad  a  compliment — it  is  equally  clear  in  the 
analytical  as  in  the  fynthetical.  In  imperfect  combufte- 
ousrefpirntions  and  putrefactions,  (in  my  "  Experiments 
"  and  Obfervalions  on  the  Galvanic  Pile,"  p.  30)  I  fay, 
'  That  azote  is  an  air,  with  a  lefs  faturation  of  fixed  fire 

*  than  pure  air,  I  have  fully  {hewn  in  my  former  publi- 
f  cations,  that  in  ?11  process  where  pure  air  is  injured 
'  flightly,  it  is  turned  to  azote,  *s  in  imperfect  combuiti- 
'  ons,  refpirations,  or  putrefactions.     Dr.  Prieftley  has 

*  lately  publifiied  fome  experiments  which  (hew  it.    In 
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'  throwing  the  rays  of  the  fun  by  a  mirror  upon  bones, 
c  needles,  &c.  there  was  not  a  free  combuftion,  but  an 

*  imperfect  one,  fince  he  clearly  burned  a  great  quantity 

*  of  pure  air  into  what  he  calls  phlogifticated  air.     It  is 

*  alfo  (hewn  by  an  experiment  of  Mr  Metherie's,  who 

*  plunged  burning  charcoal,  previoufly  extinguiftied  in 
'mercury,  into  the  pureft  oxygen  gas,  which  it  gradually 
'  imbibed.     Afterwards,  by  plunging  it  into  water,  one 

*  fourth  of  the  air  was  difengaged  from  the  charcoal, 
'  which  principally  confided  of  azote.     Now  this  expe- 
'  riment  can  only  be  explained  by  the  heated  charcoal 
'  making  an  imperfect  combuftion  :  for  if  a  great  quan- 
'  tity  of  its   fire  had   not  been  taken  from  it  by  the 

*  mercury,  it  would  have  burned  the  air  into  fixed  air. 
'  The  experiment  is  not  contradicted  but  by  faying  that 
'  charcoal  forms    with    pure  fixed  air,    and  therefore 
'  cannot  form  azote.     Here  they  contradict  fads  by  their 

*  hypothefis  alone,  as  if  it  was  the  immutable  truth. 

'  By  confining  phofphorus  in  pure  or  atmofpheric 

*  air,  I  have  made  it  burn  with  a  different  degree  of  com- 
'  buftion,  according  as  the  glafs  which  incloies  them  is 
'  expofed  to  the  different  degrees  of  heat ;  fometimes 
'  making  it  burn  fo  freely  as  to  imbibe  the  pure  air, 
'  and  fometimes  only  to  turn  it  into  fixed  air,  fometimes 
'  only  into  azote,  and  fometimes  both  into  fixed  air  and 
'  azote.    Thefe  fimple  and  clear  experiments  fpeak  ten 
'  thoufand  times  more  forcibly  than  all  the  complicated 
c  experiments,  which  are   only  calculated  to  embarraf$ 
'  truth.     I  have  fometimes  thought  that  a  drop  of  water 
« aided  thefe  procefles.'*— Alfo  Mr.Bockman,  in  thePhilo- 


*  Having  flicwn  the  fallacy  of  their  arguments  in  refpcA  to  the 
eompofition  of  fixed  air,  when  fpeaking  of  pure  air  being  forwcd  fcy 

£ 
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fdphical  Magazine  for  June,  1 803 ,  p.  2 1,  "I  filled  a  bell 
"  glafs  with  oxygen  gas  prepared  from  oxyde  of  manga- 
"  nefe  well  wafhed  with  milk  of  lime.  The  wood 
"  imm'erfed  in  it  did  not  emit  a  ftronger  light  than  in 
"  atmofpheric  air  or  water.  At  the  end  of  forty-eight 
"  hours  the  light  feefned  to  decreafe  a  little,  and  on  the 
"  fixth  day  it  was  about  a  third  weaker.  The  phofphor- 
"  efcence  afterwards  flowly  decreafed;  on  the  I4th  day 
*'  it  ceafed  entirely,  and  was  not  afterwards  revived  in 
"  the  open  air.  The  volume  of  the  gas  decreafed  very 
<f  little,  fcarcely  0.2.  Having  put  another  piece  of  wood 


eipofmg  pare  water  impregnated  with  filed  air  to  the  rays  of  the 
fun,  1  conclude  iu  this  jocular  ftrain:  '  Now,  can  Mr.  Lavoifier,  upon 
'  the  formation  of  pure  air  from  fixed  air,  find  the  carbone,  which 
'  ought  to  have  been  dcpofitcd  in  the  water,  being  fet  free  from  its 
'  combination  with  fixed  air  ?  Nay,  will  it  not  give  our  reader  * 
'laughable  furpr  fe  when  1  tell  him,  that  Mr  Lavoifier  feriouflr 
1  propofes  a  manufactory  to  obtain  charcoal  by  the  dccompofition  of 
'  fiicd  air  ?  See  his  Experiments,  p  230.  But  I  will  hint  to  him  a 
'  better  manufactory,  and  one  more  conformable  to  his  hypothefis. 

•  He  fays  that  water  confifts  of  hydrogen  and  oxygen  gaffes,  with  the 
1  addition  of  carbone,  or  charcoal,  form  alkohol  or  fpirits.     Now,  at 

•  the  river  Seine  produces  plenty  of  water,  and  as  charcoal  is  a  cheap 

•  commodity,  the  tranfmutation  of  water  into  fpirits  would  be  a  ma- 
'  nufaclory  that  would  turn  to  good  account.    This  would  lower  the 
«  price  of  French  brandy  in  Old  England ;  or,  as  feveral  of  our  Englifh 
'  chcmifts  are  no  lefs  induftrioui  and  ingenious  than  Mr.  Lavoifier, 
'  the  Thames  might  be  turned  into  good  Britijb  fpirits  ;  which  would 
'  render  that  article  dill   cheaper.     But,  alas  !  this,  I  am  afraid,  will 
(  Aill  be  one  of  the  chemical  defiderata;  and,  as  this  kind  of  chemiftry 
'  will  not  effeft  fo  much  good,  an  alarm  may  be  fpread  on  the  other 
'  hand.     For,  accenting  to  them,  water  is  formed  of  inflammable  and 
1  oxygen  gafles,  two  bodies  the  moft  combuftible  in  nature.     If,  there- 
'  fore,  they  fliould  be  able  tt>  fet  the  Thames  on  ire,  London  would 
flee  in  danger  of  being  reduced  to  a&et.' 
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"  into  the  remaining  gas,    it  continued  to  emit  light 
"  without  being  weakened. 

"  On  trying  the  gas  which  remained  in  an  eudiome- 
"  ter,  it  fhewed  only  a  decreafe  of  2 1  degrees  -,  and  in 
"  about  15  feconds,  when  the  red  vapour  of  the  nitrous 
"  acid  disappeared,  I  obferved  a  white  faintifh  vapour 
r<  from  the  gas  floating  over  the  water.  For  the  fake  of 
*' comparifon  I  tried  a  portion  of  the  fame  oxygen  gas 

' 

"  in  a  fimilarbelljclofed  in  the  fame  manner  with  water, 
"  in  which  no  wood  had  been  immerfe,d,  and  found 
"  that  in  the  fame  eudiometer  it  fhewed  a  diminution  of 
"  266  degrees.  Artificial  phofphorus,  when  placed  in 
"  the  remaining  gas,  became  luminous  and  evaporated. 
"  A  taper  immerfed  in  it  was  immediately  extinguifhed  : 
'*  it  was  not  inflammable,  had  .no  confiderable  fmell  of 
"  mouldinefs,  and  rendered  lime  water  turbid ;  but  >it 
"  was  not  abforbed  by  it  in  any  confiderable  degree. 

"  Having  repeated  this  experiment  feveral  times, 
"  I  obtained  fimilar  refults,  or  refults  very  little  differ- 
«  ent."* 


*f  CarI!/Ie,Juntl2tl$oi. — Mr.Urban,!  have  fcen in  Mr.  Nicholfon's 

*  Journal  a  paper  of  Mr.  Cruikfhanks,  in  oppofition  to  foir.e  of  Dr. 
'  Prieftley's  experiments  and  obfervations ;  which  paper,  all  the  French 

*  votaries  and  journals  exultingly  fay,  confirms  the  antiphlogiftic  doc- 
1  trine  :  but  I  hope  to  turn  thqir  joy  into  iveef'mg  and  gnafiing'  of  teetb. 

*  I  beg  leave  to  make  this  general  remark,  viz    both  their  hypothefes 

*  are  abfurd,  confequently  open  to  cenfure,  each  detedtir.g  glaring  ab- 
'  furdities  in  e'ach  other's  doctrines.      I  have  examined  and  compared 
'their  doctrines  with  all  the  different  phenomena  of  refpiration,  vcge- 

. '  tation,  putrefaclion,  Signior  Volta's  Galvanic  pile,  &c    &c    (the  lafl 

*  work  i^  juft  now  publiflied  by  Mr.  Cadell);  and,  I  flatter  myfclf,  I 
'  have  fhcwn  the  beauty  of  my  hypothtfii  and  the  deformity  of  thein, 
*  in  a  cler^r  and  flriking  manner,  by   juftly  accounting  for  all  thefc 
'  phenomena.     I  jfliall  now  enter  upon  the  examination  cf  Mr.^Cruik- 

G   2 
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Let  us  confidcr  the  grounds  on  which  our  modern 
philosophers  have  formed  their  opinion,   that  carbone 


'  fhank's  paper,  from  which  I  hope  to  deduce  the  very  fame  coa- 
'  editions. 

'  Fixed  fire,  an  acid,  and  water,  in  a  ftate  of  neutralization,  form 
'  pure  air;  a  metal  is  formed  of  its  calx  and  a  full  faturation  of  fixed 
1  fire.  When  the  pure  air  and  the  metal  are  burned  together,  the  fire 
'  of  the  pure  air  and  that  of  the  metal  are  fet  loofe,  and  become  free 
'  fire,  the  acid  and  the  water  of  the  pure  air  entering  the  calx  or 
'  earth  of  the  metal.  This  is  the  phenomena  of  the  calcination  of 
•  metals  with  pure  air.  But,  Mr  Urban,  there  is  another  method 
'  of  calcining  mecals  Iron  (for  inftancc)  is  calcined  by  the  fteam  of 
'  pure  water,  the  iron  being  red  hot.  Now,  in  this  cafe,  the  iron  and 
'  its  fixed  fire  both  attract  the  pure  water,  and  the  fixed  fire  forma 
'  with  it  inflammable  air.  Yet  thefc  calces  are  very  different,  the 
1  one  pofTeffing  both  an  acid  and  water,  and  the  other  only  water. 
1  That  they  are  different  is  proved  from  this :  the  calces  made  in  pure 
'  air  are  confidcrably  lighter  than  the  calces  made  by  the  fleam  of 
1  water :  moft  calces  in  the  former  procefs  only  gaining  one-tenth,  but 
'  of  the  latter  one  third  of  their  weight  by  the  calcination.  And  for 
'  this  reafon,  (as  I  have  fully  illuftrated  in  my  letter  to  Mr.Cavendifli, 
fkfcc  p.  96),  the  acid  being  a  ftronger  body  than  water,  a  lefs  weight 
'  of  it  faturates  the  calx,  which  requires  more  water  than  acid. 

*  The  French  philofophcrs  fay,  that  a  calx  is  formed  by  the  metal 
'  imbibing  pure  air  ;  and,  according  to  Dr.  Prieftley,  it  is  formed  by 
'  the  metal  imbibing  pure  water.  By  expofing  the  calces  to  phlogifttc 
'  bodies,  let  us  fee  the  phenomena  which  may  be  juflly  deduced  from 
'  Mr.  Cruikfhanks's  experiments.  When  the  grey  calx  of  iron  from 
'  a  fmith's  forge  (and  therefore  calcined  by  the  pure  air  of  the  atmof  • 
'  phcrc)  was  heated  with  charcoal,  the  calx  was  reduced,  and  both 
c  an  acid  air,  via.  fixed  air,  and  a  heavy  inflammable  air,  were  produced. 
'  Now,  according  to  Mr.  Lavoifter's  fyftcm,  the  ch-r.-oalac'U  in  reducing 
'  tic  calx,  by  attrafiing  the  pure  air  from  the  calx,  and  phlogiflop  has 
'  nothing  to  do  in  the  procefs.  See  his  work  tranflated  by  Mr.  Henry, 

*  in  which  he  endeavours  to  prove,  that  fixed  air  only  is  produced ;  and 

*  his  experiments  to  prove  this  were  fomc  of  his  full  and  greateft,  which 

*  led  him  to  form  his  fyftcm.    But  it  appears,  both  from  Dr.  Prieftley 
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and  oxygen  form  fixed  air.     Mr.  Lavoifier,  upon  burn- 
ing charcoal  in  oxygen  gas,  found,  he  fays,  that  the  fixed 


«  and  Mr.  Cruikfhanks,  that  an  inflammable  air  is  alfo  produced,  and  in 
«  much  greater  abundance  than  the  fixed  or  acid  air,  viz.  five  to  one.  But 

*  I  fay,  that,  according  to  Mr.  Lavoifier's  doctrine,  there  (hould  not  be 
'one  particle  of  this  inflammable  air  produced,  as  pure  air  and  charcoal 
'  produce  only  fixed  air;  and,  according  to  them,  there  is  nothing  fave 

*  pure  air  and  charcoal  in  this  procefs.     For  there  could  be  no  extraneous 
4  water,  as  the  charcoal  and  the  calx  were  expofcd  feparately  to  the 

*  ftrongeft  fire.* 

'  That  the  calces,  when  the  charcoal  gave  them  their  fixed  fire,  partflJf 
'  with  fbmething  more  than  water,  appears  from  this,  that  the  inSan- 
'  mable  air  being  different  from  the  inflammable  air  which  is  obtained 
'  by  moiftening  charcoal  with  water,  it  being  fo  much  heavier  However, 
'  that  air  which  is  produced  by  pafling  fixed  air  and  water  through  phlo- 

*  giftic  bodies,  is  identically  the  fame  air,  appears  clearly  from  Mr.  Cruik- 
'  ihanks's  experimen  ts.      By  heating  chalk    (which  is  well  known  to 
'  confift  of  an  earth  united  with  fixed  air  and  water)  along  with  iron,  it 
«  is  evident  that  the  fire  expelled  the  fixed  air  and  water  from  the  earth 

v  *  of  the  chalk,  forming  it  into  a  lime  (its  well-known  effect)  and  they  en- 
'  tering  the  iron,  take  from  it  its  fixed  fire,  and  form  together  this  heavy 
« inflammable  air  of  Mr.  Cruiklhank?:  It  is  clearly  fo,  for  if  water  alone 

*  had  parted  through  the  iron,  a  light  inflammable  air  would  have  been, 

*  formed, 


*  '  Nature  cxifts  by  combinations;  when,  therefore,  the  calx  of  iron 
'  attracts  the  fixed  fire  of  the  charcoal.it  again  parts  with  the  acid  and 
'  water  it  had  received  in  its  calcination  Its  earth  having  a  ftrong  at- 
'  traction  for  thefe  bodies,,  therefore  its  being  feparated  from  the  one 
'  muft  be  by  attracting  the  other.' 

f  '  Here  the  iron  is  calcined  by  the  fame  bodies  as  when  it  is  calj 
€  cined  by  burning  in  the  atmofphcre ;  by  the  action  of  fire,  fixed  air 
'  and  water,  the  fixed  air  and  water  in  both  cafes  entering  the  calx ;  only 
'  in  one  cafe  the  fixed  fire  is  feparated  from  the  iron  as  free  fire,  and  in 
'  the  other  it  is  faparated  as  fixed  fire,  viz.  infia  jimable  air.  Iron  requires 
1  for  it*  calcinationn  both  an  acid  and  water  But  if  the  water  is  aided 
«  by  the  heat,  as  fleam,  it  will  of  itfelf  calcine  iron;  the  vitriolic  acid  alfo 
'  will,  without  the  water,  calcine  iron,  if  aided  by  heat.  '!  he  water,  as 
c  fteam,  acti  in  the  very  fame  way  as  the  writer  and  fixed  air  in  the  chalk, 
1  one  part  of  it  entering  the  calx,  and  the  other  part  forming  inflammable 
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air  produced  was  equal  to  both  the  oxygen  gas  and  char- 
coal :  but,  indeed,  mod  of  this  gentleman's  experiments 


*  In  moft  proceffes  of  combuftion  the  pure  air  it  left  in  the  ftate  of 

*  fixed  air;  hut  in  thefe  calcinations  it  is  imbibed  by  the  calces.    Now  the 
1  fired  air,  which  is  a  heavy  air,  parting  with  the  water  and  attracting  the 
4  fixed  fire  of  the  metal,  wonld  make  the  inflammable  air  fo  much  heavier, 
'  is  what  muft  be  the  cafe.     It  is  alfo  thus  ftrikingly  confirmed ;  for  when 

•  this  inflammable  air  is  bnrned  with  pure  air  the  quantity   >f  fixed  air 

*  produced  is  above  double  the  quantity  of  pure  air  employed  :  alfo  from 

•  its  requiring  fo  littlr  pure  air  to  burn  it,  being  formed  of  fired  air  which 
'  is  incombuftible,  and  which  fixed  air  being  mixed  with  inflammable  air 
'  muft  make  it  heavy,  as  fixed  air  is  heavier  than  even  pure  air. 

*  Let  us  now  attend  to  Mr.  Cruikflianks's  explanation  of  thepheno- 
'  mena.  He  fays,  thi«  heavy  inflammable  air  is  formed  of  a  I  parti  of 
'pure  air,  and  nine  parts  of  carbone.  Carbone  and  pure  air  were  alwayi 
1  fuppofed  by  them  to  form  fixed  air;  but  here,  they  tell  us,  is  a  new  air 

*  produced  for  the  inveftigation  of  our  wfe  aerial  pbi'efiphen.    This  air, 
1  Mr.  C.  fays,  is  produced  only  by  thofe  calces  which  can  bear  a  red  heat. 

•  And,  as  the  calces  are  reduced  in  the  procefs,  it  muft  be  by  the  charcoal 
1  under  this  red  heat  attracting  the  pure  air  ftronger  than  the  calces.  But, 
'  more  extraordinary  ftill ;  the  fixed  air  is  principally  produced  in  the  firft 
'  part  of  the  procefs,  when  the  heat  is  not  fo  intenfc* ;  and  as  heat  it  n«- 
«  ccffary  to  kurn  charcoal  and  pure  air,  therefore,  if  reafon  be  allowed  a 
'  hearing  in  thefe  controvcrfiet,  the  greater  the  heat,  the  more  complete 
«  the  burning,  or  union  of  the  carbone  and  pure  air;  and  therefore  JbonU 
'form  only  fixed  air.     But  this  heavy  inflammable  air  appears  in  another 
«  procefs,  with  rcfpeA  to  which  they  adopt,  if  fo/tbU,  a  ftill  more  abfurd 
«  and  prepofterous  explanation.    When  chalk  and  filings  of  iron  produce 


1  air.  In  the  fame  manner  does  the  vitriolic  acid  aft;  a  part  of  it  enters 
« the  calx,  forming  it,  while  another  part  enters  the  air  forming  the 
'  vitriolic  aciJ  air,  an  experiment  chemiils  are  well  acquainted  with. 
«  Nothing  can  be  more  ftriking  than  this  beautiful  concatenation  of  fads, 
«  very  different  from  the  abfurdities  of. the  French  chemifts  " 

•  '  For  a  full  view  and  explanation  of  the  phenomena,  which  attend 
« the  action  of  the  calces  of  metal  and  chvcoal  mpon  each  other,  fee  my 
1  Chemical  Effort,  p.  4*« 
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have  been  defeftive.     Mr.  Cruikfhanks  fays,  in  Nichol- 
fon's  Journal,  that  the  fixed  air  is  not  equal  in  weight. 


1  it,  he  fays,  it  is  from  the  fixed  air  being  decompounded  by  the  iron  at- 
'  trailing  part  of  its  oxygen  from  it.  Need  I  afk  Mr.  C  can  he  d«com« 
'  pound  fixed  air  by  heating  it  in  the  ftrongeft  htat  with  red  hot  iron  f 

•  I  obferve  in  their  explanation  of  the  phenomena,  that  they  will  rather 

•  adopt  the  greateft  abfurdity  t>  an  give  up  tiieir  favourite  hypothefis. 
1  Away  with  fuch  abfurdicies !  it  is  vexing  to  have  fuch  puerilities  ta 

•  combatf- 

'  If  Mr,  Cruttftianki  "will  take  the  Calx  of  iron  made  by  tie  Jleam  of  pure 
'  iuatert  and  beat  it  -with  charcoal,  though  previoujly  expoftng  them  feparately  t« 
'  a  red  heat,  he  "will produce  a  lighter  inflammable  air,  which  he  calls  hydrocarbo- 
'  note.  Or  another  experiment  equally  as  deciftve.  If  be  "will  take  this  heavy 

•  inflammable  air,  -which,  be  fays,  it  formed  ef  7,1  parts  of  pure  air  and  of  nins 

•  farts  ofearbone,  and  reduce  by  it  the  calx  of  iron  formed  by  the  Jiceait  of -water, 
'  be  toilljind  in  the  reduction  a  great  quantity  ef  -water  in  the  procefs,-  and  the 
'  injlammablt  air  -well  be  imbibed  by  the  calx.     But  according  to  our   bright 
1  aerial  philofopberst  all  this  heavy  iuflammable  air  ought  to  have  been  formed 
'  intojixed  air,  it  receiving  from  the  calx  the  addition  of  pure  air  it  -wanted  t» 

•  form  fxed  air ;  and  not  an  atom  of -water  Jhould  have  been  found  in  the  proiefs^. 

*  This  is  fuppofed  to  be  the  age  of  aerial  philofophy;  I  wiih  it  were 
'  the  age  of  common  fenfe,  for  at  prefent  it  has  taken  an  aerial  flight ; 
1  and,  unfortunately,  candour  and  jufticc  have  flows  away  with  it.  0 

•  temporal   0 philofopbia  !  <  ROUT.  HARRINGTON.' 

f  '  Here  is  an  inflammable  air  which  will  explode  with  pure  air ;  yet 
'  they  can  fay  with  great  gravity  there  is  no  inflammable  air  in  it,  it  being 
'  formed  of  pure  air  and  carbone.  Wonderful !  Heads  are  formed  of 
'  brains.  But  I  can  with  greater  propriety  fay  that  fome  heads  have  no 
«  brains  in  them,  than  they  can  fay  that  this  combuftiblc  air  has  no  in- 
'  flammable  air  in  it.' 

| '  That  fixed  air  will  be  united  with  metals  in  their  metallic  ftate,  is  evi- 
'  dent :  for  I  have  proved  (fee  my  Eflays),  that  if  minium  is  newly  made  (and 
1  not  expofed  to  the  atmofphere  to  imbibe  moifture)  it  will  be  reduced  by 

•  the  heat  alone :  its  fixed  air  not  having  water  to  aid  the  union  of  the  fire 

•  and   fixed   air,  there  will  no  air  come  from  it  at  its  reduction;  bat 
«  the  fixed  air  will  remain  in  the  metal.     The  grey  cak  of  lead  will  by 
'  heat  give  out  fixed  air;  but  when  the  calx  is  expofed  to  a  rcverberatin* 

•  furnace,  fo  as  to  receive  fire  fufEcient  to  form  minium,  the  fixed  air  wiU 

•  receive  fo  much  fire  in  the  proccfs  as  to  form  it  all  into  pure  air,  which 

•  It  will  give  out  by  heat.    Here  th«  fixed  air  it  evidently  changed  intt 
'  pure  air  by  th«  fit «  faturatiag  it,' 
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But  only  attend  to  what  the  immortal  Scheele  fays*  :  his 
authority  I  think,  in  point  of  judgment,  fuperior  to  all 
our  moderns.  Nay,  only  attend  to  my  fact,  which  Dr. 
Prieftley  has  now  fixed  Mr  Cruikfhanks  upon,  and  which 
his  filence  acknowledges  to  be  true ;  viz.  that,  in  re- 
ducing the  calx  of  iron,  formed  by  the  fleam  of  water, 
with  charcoal,  that  in  the  procefs  both  fixed  air,  and 
the  purefl,  what  they  call  hydro-carbonated  gas,  is  only 
produced.  Now  as  I  have  clearly  {hewn  (fee  my  Letter) 
that  there  is  no  decompofition  of  water  in  the  procefs, 
it  merely  analyzes  the  bodies  which  compofe  the  char- 
coal ;  viz.  a  vegetable  acid,  and  a  vegetable  fulphur,  as 
Scheele  calls  it;  or,  what  is  more  proper,  fixed  fire 
united  to  the  vegetable  fubflance  or  acid.  When  vege- 
tables vegetate  by  the  action  of  the  fun's  rays  and  heat, 
they  attract  their  fixed  fire,  and  I  think,  without  doubt, 
(fee  my  former  works)  that  they  decompound  the  water, 
receiving  from  it  part  of  their  earthy  fubflance  :  for,  as 
Van  Helmont,  M.  Jellet,  Dr.  Crell,  and  myfelf,  have 
clearly  {hewn  that  vegetables  will  vegetate  to  perfection 
in  the  pureft  water.  As  to  Mr.  Hafienfratz's  experi- 
ments, he  did  not  take  the  ftrongeft  vegetables  for  the 
purpofe,  though  they  did  not  come  to  perfection,  and  yet, 
clearly,  in  that  (late  they  contain  more  carbone  than  they 


•  'That  charcoal  contains  aerial  acid  as  well  as  inflammable  air  ap- 
'  pears  from  an  experiment  of  Mr.  Scbeelc's,  p.  181. — "  The  charcoal  il 
"  moft  proper  for  the  purpofe,  fince  it  it  a  fulphur  compounded  of  phlo- 
"  giftou  and  aerial  acid.  If  coals  be  ground  together  with  alkali,  made 
"  caufiic  by  quick  lime  or  fire,  a  great  quantity  of  inflammable  air  is  thus 
"  obtained,  containing  no  aerial  acid.  If  a  bladder  be  tied  to  the  mouth, 
"  the  alkali,  OB  tkc  ether  hand,  We*  its  cawfticity,  and  effcrvefcc*  with 
"  acfd  ." 
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faid.  But  Mr.  Tillet's  and  Dr.  Crell's  experiments  are 
directly  demonftrative :  and  even  as  to  the  French  ex- 
perimenters, in  fupport  of  their  theory,  they  are  always 
to  be  difputed. 

In  this  controverfy  with  Dr.  Prieftley  and  Mr. 
Cruikmanks,  in  the  Do&or's  laft  paper,  he  entirely 
adopts  my  ftatement,  confining  his  adverfary  to  the  cal» 
of  iron  fosmed  by  fteam  (though  he  meanly  fupprefles 
wiy  name)  which  the  other  is  unable  to  anfwer;  and  the 
Doctor  now  meanly  (huffles  away  his  former  abfurd 
opinions.  The  French  and  Dutch  chemifts  have  had 
equally  as  abfurd  a  controverfy,  the  particulars  of  whick 
I  do  not  think  it  neceflary  here  to-  name.  They  have 
been  contradicting  each  other's  mo  ft  obvious  and  clear 
facts,  to  force  the  phenomena  to  their  foolifh  hypothefes, 
or  men  of  ftraw,  adopting  the  moft  glaring,  puerile,  apd 
abfurd  opinions. 

Thefe  facts  are  clearly  gathered  from  their  expeib- 
ments:  viz.  that  water  paffing  through  charcoal,  forms 
•what  they  call  hydrocarbonate  air;  that  dry  fixed  air 
pafling  through  charcoal,  forms  a  very  heavy  carbonated 
air;  but  that  fixed  air  and  water  pafling  through  char,r 
coal,  form  an  air  a  medium  betwixt  thefe.airs  (and  which 
they  call  gafeous  oxyde,  of  carkone) ;  and  that  pure  awr 
pafling  through  charcoal,  only  forms  fix&d  air.  Now, 
need  I  explain  to  my  reader  the  clear  and  obvious  con- 
clufions  from  thefe  experiments.  Metals  that  were 
calcined  by  the  air  of  the.  atmofphere,  upon  being  re.- 
vivedbythe  fixed  fire  of  the  charcoal,  parted  with  the  fixed 
air  and  water  they  had  received  from  the  atmofphere, 
and  they  pafied  through  the  charcoal,  and  formed  this 
gafeous  oxyde  of  carbone.  But  when  the  iron  that  is 
formed  by  fteam  is  revived,  it  parts  with  its  \vater,  whicf\ 

H 
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paffei  through  the  charcoal,  forming  the  hydrocaibonated 
air.* 


*  But  let  us  fee  what  the  foreign  chemlfls  fay  of  the  phenomena. 
iTbe  Critical  Review,  or  Appendix  to  Vol.  XXXV.  p.  567,  fayi^ 
M  Mr.  Woodhoufe  has  publifhed  fome  obfervatiom  on  the  objection! 

*  of  Dr   Prieftley  to  the  antiphlogiftic  fyftem  in  the  Medical  Repo- 
••  fitory,  an  American  collection      Thefe,  and  fome  remarks  in  a  fe- 
"  parate  publication,  are  abridged  in  the  prefent  voltaic  ;  i.nd,  on  the 
"  whole,  we  perceive  that  this  chcmift,  though  in  favour  of  the  doc- 
"  trine  of  Lavoifier,  finds  fome  of  Dr    Prieftley 's  objections  correct. 
11  In  thefe  experiments,  however,  vi«.  in  that  where  zinc  was  reduced 
**  by  carbone, — a  new  gas  was  difcovered,  which  burns  when  lighted, 
*'  in  common  ditonates,  though  feebly,  with  oxygenous  gas,  and  re- 
"  quires  a  large  quantity  of  it.     It  is  lighter  than  carbonic  acid  gai, 
"  and  heavier  than  carbonated  hydrogen  —  the  weight  being  nearly 

*  that  of  atmofpheric  air.     When  iflamed  over  oil  or  mercury  it  af- 
"  fords  no  water,  and  it  then  leaves  carbonic  acid  air  in  perfect  purity. 
"  The  fame  gas  is  obtained  by  treating  oxyde  of  zinc  with  plumbago, 
"  and  expofing  carbonate  of  barytcs  with  pulvtrifcd  charcoal  to  the 
**  fire  of  charcoal  in   a  porcelain  tube,  heated  red,  will  produce  the 
"  fame  air  if  carbonic  acid  gas  be  repeatedly  paffcd  through  it.    Thi« 
"  is  therefore  an  oxydated  gas  of  carbone. 

"  To  prevent  any  interruption,  we  fliall  purfue  the  fame  fubject  at 

*  treated  :n  the  39th  volume. 

M  Mr.  Guytofl  read  to  the  National  Inftitiite  a  memoir  on  the 

*  cumbuftion  of  oxydated  gas  of  carbone  without  heat.    He  found 
"  that  the  carbone  was  in  a  tery  different  ftate  from  that  in  which  it 

*  forms  the  carbonic  acid  and  hydrogenated  carbonic  gas,  and  is  not 
K  in  a  condition  to  ad  in  a  folution  of  metals  the  moll  eafily  reducible. 
"  It  may,  he  found,  be  in  part  burned  by  the  oxygen  of  the  oxygenated 
"  muriatic  acid,  and  then  acquires  all-tkc  properties  of  the  carbonic  acid ; 
*'  but  this  cotnbuftion  operates  only  gradually,  as    if  the  affinity  were 
"  determiDed  by  the  mafs  of  oxygen  in  action,  and  in  reality  it  is  only 
"  reduced  to  carbonic  acid  by  operating  repeatedly  on  the  fame   gai. 
"  M.  M.  Deforms  and  Clement  have,  however,  elucidated  the  fubjcd 
"  more  completely,  in  a  memoir  on  the  reduction  of  the  white  oxydc  oi 
"zinc  by  charcoal,  and  on  the  oxydated  gas  of  carbone  which  refute 
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That  the  reader  may  be  clearly  afcertained  of  thefe 
obvious  and  clear  fafts,  he  may  be  fully  lenfible  of  bt 
the  following  experiment. 


"  from  it.  Their  experiments  are  varied  and  minute,  but  we  cannot  fot- 
•'  low  them  clofely.  They  have  clearly  proved  the  exiftence  of  an  aerial 
"  oxyde  of  carbone,  whofe  proportions  of  carbone  vary  from  45  to  5* 
"  parts  in  joo,  according  to  the  quantity  of  charcoal  employed,  and  the 
c<  temperature  at  which  the  mixture  is  made.  It  is  fingular  that  this  ga» 
**  cannot  be  produced  directly  by  uniting  the  given  quantities  of  carbone 
•*  and  oxygen,  and  that  it  is  only  formed  by  adding  carbone  to  carbonic 
*•  acid.  They  in  vain  attempted  to  form  it  by  fuffering  oxygen  to  pafs 
"  fiowly  over  red  hot  charcoal,  the  refult  was  only  carbonic  acid,  unlefs 
"  it  remained  long  in  contact  with  the  carbone." 

As  I  live  in  a  provincial  town,  far  from  fcience,  where  I  may  properly 
fey  I  am  initiated,  therefore  i  is  impomole  for  me  to  have  accefs  to  the 
different  publications ;  fo  that  I  catch  parts  where  I  can.  Now,  only 
to  reflect  upon  thefe  experiments  :— 

Although  moft  of  the  calces  of  metals  are  very  difficult  to  feparate  their 
air  by  the  action  of  heat  alone,  we  can  always  do  it  by  charcoal ;  therefore, 
examining  the  air  that  comes  from  them  will  fufficiently  fhew  what  kind 
of  air  they  poflefs,  whether  fixed  air  or  oxygen  gas.  As  oxygen  pafiing 
through  charcoal,  the  French  chemifts,  by  all  the  arts  they  were  capable 
of,  could  not  produce  any  air  but  fixed  air,  as  we  might  have  argued  a. 
frlori,  as  in  the  procefs  there  would  be  a  combuftion,  and  every  tyro 
knows  that  they  only  produce  fixed  air  in  combuftion. 

But  if  fixed  air  is  puffed  through  the  hot  charcoal,  he  knows  equally 
well  that  they  will  produce  no  combuftion.  But  he  will  likewife  know 
that  water,  when  paffed  through  the  hot  charcoal,  takes  a  part  of  the 
charcoal  along  with  it,  and  gives  the  charcoal  its  water  of  compofition, 
forming  what  they  call  hydro-carbonated  air.  Then,  when  fixed  air  paf- 
fes  through  an  aerial  body,  he  will  naturally  fuppofc  part  of  the  charcoal 
will  likewife  be  taken  or  united  with  it ;  and  they  form  a  heavy  air,  fo  a* 
to  be  united  to  46  or  52  parts  of  carbone.  Now,  here  are  three  air* 
formed  by  pafiing  through  hot  charcoal,  and  their  quality  and  weight 
directly  correfponding  to  what  we  might  expect  a  priori.  And  what  muft 
Mr.  Cruikflianks  think  and  fay,  if  he  has  any  candour  {  That 

S   3 
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vrakc  two  large  flat  tin  veflels,  their  fides  rifriig  high 
in  the  middle,  fo  that  by  compreffing  their  fides  you  will 
move  whatever  is  contained  within  them.  Fill  thefe 
veflels  with  pure  dry  fixed  air,  and  connect  them  with  a 
hollow  iron  cylinder,  which  contains  pure  hot  charcoal, 
and  place  this  cylinder  over  the  flame  of  a  lamp :  then, 
by  firft  comprefling  the  fides  of  one  of  the  veflels,  and 
then  the  other,  you  will  make  the  fixed  air  repeatedly 
pafs  through  the  charcoal  -t  and  if  there  are  *wo  rings 
fixed  to  the  centre  of  each  of  the  fides  of  the  veflel,  it 
will  aid  the  procefs,  by  palling  them  up  when  flattened. 
V.'hc  n  examining  the  fixed  air  after  the  operation,  it  will 


mnd  pure  fixed  air  produce  the  fame  air  at  he  found  the  calces  of  zinc* 
iron,  &.c.  produce.  But  Hill,  to  corroborate  my  theory  of  the  calcination  of 
metals,  the  cakes  of  zinc,  iron,  &c.  have  alfo  water  in  their  competition, 
and  therefore,  when  they  receive  the  fixed  Are  from  the  charcoal  neccf- 
fury  to  reduce  them,  they  part  with  both  their  fixed  airland  water,  and 
which,  together  with  the  hot  charcoal,  produce  an  air  not  fo  heavy  a» 
that  which  is  produced  by  the  dry  fixed  air  alone,  and  not  fo  light  at 
that  which  is  produced  by  water  alone,  their  weight  and  quality  being  a 
medium  of  both — that  is,  partaking  of  both :  and  to  prove  to  dcmonftra- 
tionthe  truth,  thefe  calces,  as  the  precipitate  of  mercury  per  fe,  only  give 
fixed  air  with  the  charcoal.  (Sec  Mr.  Cruikfhanks's  experiments.)* 
Mr.  Cruikfhanks  performed  thefe  experiments  with  bladders  moiftened 
with  water,  in  order,  he  fays,  to  cool  the  end  of  the  iron  they  were  fixed 
te;  but  would  not  the  ruo&ure  penetrate  the  bladders,  you  profound  ft>ile- 


•  In  the  prefent  theory,  every  thing  muft  bend  to  it.  Would  any  ra- 
tional chemift  fuppofe,  nay  any  man  of  common  fenfc,  that  when  fixed  air 
i»  formed  by  burning  charcoal  with  oxygen  gas,  that  by  expofing  this  fixed 
air  again  to  hot  charcoal,  that  the  reverfe  operation  could  take  place  ?  — 
that  the  charcoal  could  take  oxygen  from  that  charcoal  it  was  faturated 
with  by  the  very  fame  oferatian,  viz.  oxygen  and  charcoal  acting  upon  ea<h 
other  by  cumbuilion  ?  What  fclid  chemical  knowledge  could  lead  to  futh 
^hfurdiues,  before  we  got  into  our  aerial  Gallic  flights?  And  our  Erglifli 
chcmjth  ftand  gaping,  echoing  their  abfurditic?. 
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be  found  to  be  ftrongly  impregnated  with  this  very 
heavy  carbonated  air.  If  fixed  air,  highly  moiftened 
with  water,  be  put  into  the  tin  veffels,  and  pafled  through 
the  hot  charcoal,  it  would  be  found  to  be  the  gafeous 
oxyde  of  carbone ;  and  if  pure  water  be  forced  through 
the  charcoal,  every  one  knows  it  will  form  only  hydro- 
carbonated  air. 

Now  I  call  upon  chemifts  to  perform  thefe  experi- 
ments, and  to  come  fairly  forward  and  acknowledge  the 
refult.     I  particularly  call  upon  Dr.Woodhouife,  whom  I 
think  a  man  of  candour.     Need  I  mention  to  my  reader 
Mr.  Cruikfhanks's  explanation,  that  the  fixed  air  having 
a  part  of  its  fuppofed  oxygen  taken  from  it,  forms  the 
gafeous  oxyde  of  carbone.  That  when  metals  are  revived, 
by  charcoal  in  this  procefs,  that  the  pure  air  the  calx  or 
oxydes  contain  paffing  through  the  charcoal,  the  oxygen 
gas,  inftead  of  forming  fixed  air,  which  it  always  does 
with  charcoal,  receives  a  larger  proportion  of  charcoal, 
and  then  forms  this  air.     But,  then,  by  all  the  trials 
that  thefe  experimenters  have  been  able  to  make  in  paf- 
fing oxygen  gas  through  charcoal,  they  are  obliged  to 
confefs  they  can  only  form  fixed  air.     But  Mr.  Cruik- 
flianks,  in  expofing  iron  and  chalk  to  great  heat,  pro- 
duced this  air,  which  he  fays  is  performed  in  this  way: 
the  fixed  air  of  the  chalk  is  robbed  of  part  of  its  oxygen 
by  the  iron;  but,  unfortunately,  he  did  not  know  this 
plain  and  obvious  fa£t,  that  chalk  contains,  by  chemical 
attraction,  water  as  well  as  fixed  air :  but  let  him  force 
dry  fixed  air  through  heated  iron,  and  he  will  not  be  able 
to  form  the  gafeous  oxyde  of  carbone.     We  fliould  not 
be  furprifed  at  fixed  air  attracting  a  part  of  the  char- 
coal, as  even  fulphur  will  do  it,  forming  with  it  an  air. 
Dr.  Prieftley  fays,  (Nicholfon's  Journal  for  Septem- 
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her,  1802)  "  Mr.  Cruikfhanks  fays,  p.  401,  that  "  the 
"  oxygen  in  the  finery  cinder,  uniting  with  the  car- 
"bone  in  the  chaicoal,  forms  fixed  air;  and  that  the 
"  metal  being  in  the  fame  procefs  revived,  decompofe* 
"  this  fixed  air,  when  it  becomes  again  to  a  certain  de- 
"  gree  oxygenated,"  But  why  fljould  not  the  finery 
*f  cinder  retain  a  part  of  its  oxygen,  rather  than  firft  part 
"  with  it,  and  then  take  it  again  ?  Befides.  it  is  not  true 
"  that  after  this  procefs  the  iron  is  in  any  degree  oxy- 
"  genated,  for  it  i?  completely  revived,  being  perfect 
"  iron  j  and  that  any  fixed  air  is  either  formed  or  de- 
t(  compofed  in  this  procefs  is  altogether  conjectural,  and 
"  for  the  reafons  that  I  have  given  cannot  be  admitted. 
"  For  though  it  might  be  poifible  for  oxygen  in  the  finery 
"  cinder  (fuppofing  it  to  contain  that  principle)  to  be 
"  extracted  from  it  by  its  affinity  with  the  carbone  in 
"  the  charcoal,  and  that  nothing  fhpuld  enter  in  its  place, 
fl  the  iron  thus  revived  could  not  dccornpofe  the  fixed 
"  air  that  would  b?  formed  by  their  union. 

"  Not  doubting  but  that  Mr.  Cruikfhanks  will  give  a 
"  candid  attention  to  thefe  obfervations." 

Need  I  make  any  comment  upon  thefe  abfurdities  ? 
Mr.  Cruikfhanks  mentions  equal  abfurdities  that  the 
Dp&or's  hypothefis  leads  to  :  fo  thefe  men  go  on,  contro- 
verting and  knocking  down  each  other's  men  of  ftraw. 

Mr.  Cruikflianks  fays,  (Nicholfon's  Journal  for  May, 
1802,  p.  42)  "  In  your  Journal  publifhed  the  ift  of  this 
"  month  (March),  I  find  a  letter  from  Dr.  Pricflley,  in 
"  which  he  ftill  defends  the  old  dodrine  of  phlogifton, 
"but  with  very  little  fuccefs;  for,  having  additional 
"  difficulties  to  ftruggle  with,  he  has  been  under  the 
"  neceflity  of  adopting  new,  and  fometimes  contradictory 
"opinions,  in  his  explanations  and  defence;  for  ex- 
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"  ample,  it  is  now  his  opinion  that  all  metallic  calces 
"  contain  water  and  little  or  nothing  elfe ;  and  that  char- 
"  coal,  uniting  with  water,  forms  both  fixed  and  inflam- 
"  mable  air ;  for  as  this  fubftance  contains  the  elements 
"  of  both  kinds,  nothing  but  water  is  wanted  to  enable 
*'  them  to  take  the  form  of  air.  It  is  almoft  impoflible 
"  to  argue  againfl  fuch  ftrange  fuppofitions  and  loofc 
"  reafonings  as  thefe."  Here  he  equally  knocks  down, 
by  fair  arguments  (fee  the  Journal),  the  Doctor's  hy- 
pothefis ;  fo  the  public  mtift  difeove-j-  that  both  their 
hypothefes  are  equally  vulnerable  and  abfurd.  Mr. 
Cruikflianks,  in  this  paper,  fays,  (p1.  47)  "  There  are 
"  fome  circumftances  accompanying  the  diftillation  of 
"  charcoal  with  thefe  metallic  oxydes,  which  are  eafily 
'*  reduced,  and  at  low  temperatures,  not  altogether  un- 
"  inftruftive,  and,  in  my  opinion,  unanfwerable  by  the. 
"  fupporters  of  phlogifton.  In  thefe  proCefles  the  pro- 
*{  portic  n  of  gafeous  oxyde  to  carbonic  acid  gas  is  but 
"  fmall,  being  in  general  about  one-third  or  one-fifth  of 
tf  the  whole,  and  for  the  moft  part  is  obtained  juft  before 
*f  or  at  the  time  the  mixture  becomes  red:  it  is  always 
"  accompanied  with  a  torrent  of  carbonic  acid  gas.  At 
"  the  inftant  the  metal  is  revived,  the  gas  either  ceafes 
"  entirely,  or  comes  over  very  flowly ;  but  on  increafing 
*'  the  heat,  it  again  makes  its  appearance,  and  is  now 
"  fo  far  from  containing  gafeous  oxyde,  that  it  is  pecu- 
"  liarly  light,  not  mixed  with  any  fenfible  quantity  of 
<f  carbonic  acid  gas,  and  yields,  when  faturuted  with 
"  oxygen,  but  a  very  fmall  proportion  of  this  acid  gas. 

But,  let  us  confider  thefe  unanfwerable  arguments 
of  Mr.  Cruikflianks.  Though  Dr.  Prieftley  is  not  able 
to  anfwer  them  according  to  his  hypothefis,  let  us  try 
them  by  Mr.  Cruikfhanks's  and  mine, 
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Now,  I  acknowledge  in  thefe  oxydes  that  have  got 
their  fixed  air  neutralized  with  fixed  fire,  that,  in  con- 
fequence  of  being  heated,  they  give  out  oxygen  gas ;  and 
that,  when  the  gas  enters  the  charcoal,  a  combuilion 
takes  place,  and  fixed  air  is  principally  formed;  jufl  the 
fame  as  when  the  French  chemifts  pafled  oxygen  gas 
through  the  charcoal,  they  could  not,  by  all  the  trials 
they  made,  produce  any  of  this  gafeous  oxyde,  but  only 
fixed  air,  and  they  were  furprifed.  But  as  they  fay  all 
oxydes  contain  pure  oxygen,  as  well  as  the  oxydes  of 
mercury,  why  do  they  not  alfo  give  out  oxygen  gas 
with  charcoal  ?  For  this  clear  and  obvious  reafon  — 
they  contain  no  oxygen,  but  only  fixed  air.  And  my 
do&rine  ftill  appears  clearer:  for  I  have  fufficiently 
.proved,  that  in  the  oxydes  of  mercury,  precipitate  par 
fe,  and  minium,  that  their  fixed  air,  as  it  becomes  im- 
pregnated with  fixed  fire,  will  become  red ;  and  Mr. 
Cruikflianks  fays,  that  the  gafeous  oxyde  which  is  ob- 
tained in  this  procefs,  is  juft  before  the  mixture  becomas 
red*,  that  is,  juft  before  all  the  fixed  air  of  the  calx  »f 
mercury  becomes  fully  faturated  with  fixed  fire,  fo  as 
to  become  oxygen  gas. 

*  I  have  leng  wondered  at  our  French  theorilb  (but  now  al}  wonder 
ceafes) — at  their  contradiction  and  abfurditiei.  Mr.  Cruikflianks  fays, 
that  the  oxydet  require  a  red  htat  to  produce  this  gafcout  oxyde  of  car- 
bone:  and.yet,  in  this  Tery  experiment,  which  he  fay»  it  is  impoflible 
for  the  phlogiftians  to  anfwcr,  "  It  is  obtained  juft  before  the  mixture 
becomes  ted;"  that  in  other  oxydes  (iron,  zinc,  &c.)  they  require 
a  ftrong  heat,  no  doubt,  to  expel  the  fixed  air  and  water  they  are  united 
to.  But  mercury  ii  well  known  to  retain  its  airs  very  flightly.  But  that 
it  evidently  appears  from  his  own  experiments,  that  the  forming  this 
gafeous  exyde  of  carlnone  i*  not  from  the  heat  required  to  decompound 
the  fixed  air  into  the  gafeous  oxyde,  as  he  fippofet;  for  here  it  appeus 
before  the  awrcury  semes  to  a  red  boat;  ajad  when  it  comes  to  a  red 
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About  the  time  that  the  metal  is  revived,  there  is  little 
gas  produced.  Now,  upon  thefe  oxydes  being  reduced, 
they  had  given  out  all  their  oxygen,  and  in  giving  out 
all  their  oxygen  combuftion  had  taken  place,  in  confe- 


heat,  only  fixed  air  is  produced;  therefore  it  muft  evidently  be  from  the 
caufe  which  I  affign,  viz.  from  the  mercury  not  having  its  fixed  air  neu- 
tralized by  fire*,  —  Mr.  Cruikflianks  fhould  have  Ween  very  careful  in, 
arraigning  Dr.  Frieflley's  experiment  in  cxpofing  fixed  air  to  heat.  He, 
fays  (p.  46),  "  The  method  by  which  Dr.  Prieftley  attempted  to  dccom- 
"  pofe  the  carbonic  acid  gas,  by  heating  pieces  of  iron  with  a  lens  placed 
"  in  it,  could  not  poflibly  have  fucceeded,  at  leaft  to  any  fenfible  degree; 
"  fer  the  heated  air  wheu  left  at  liberty  to  afcend,  would  not  remain  in 
"  contact  with  it,  nor  even  near  it,  for  a  moment :  thus  every  portion  of 
"  air,  being-  unconfined,  would  expand  prodigioufly,  fo  that  very,  little  of 
"  it  could  come  or  remain  in  contact  with  the  heated  metal."  Now,  in, 
die  Doctor's  experiment  there  was  no  -wet  tladJers,vrhidi  the  fixed  air 
was  iflclofed  in ;  but  he  fays,  that  the  heated  air  would  not  remain  a  mo- 
ment attached  to  the  heated  iron.  But,  Mr.  Cruikfhanks,  it  is  .not  being 
merely  a  chcmift  in  an  elaboratory.  Phyfical  difquifitions  require  a 
general  knowledge.  But,  even  as  a  chemift,  you  feem  to  be  a  very  lame 
one;  for  you  had  no  idea  of  water  being  held  by  chemical  attraction  to 
the  earth  of  the  chalk*  as  well  as  the  fixed  air.  But  know,  Mr. 
Cruikfhanks,  that  there  would  be  a  conftant  circulation  of  the  fixed  air 
afting  upon  the  heated  iron;  for,  as  one  part  in  contact  with  the  heated 
metal,  it  would  be  immediately  rarified,  and  in  confequence  fly  from  it ; 
but  then  the  cool  fixed  air  would  defcend  upon  the  iron,  fo  that 
there  would  he  a  very  active  circulation  going  on,  and  would  be  even 
more  confiderable  than  your  fixed  air  being  propelled  by  two  wet  blad- 
ders. But,  Mr.  Cruikfhanks,  there  is  another  phenomenon  in  Dr. 
Prieftley's  experiment,  which  you  are  perfectly  filent  upon  ;  viz.  part  of 
the  fixed  air  became  azote  gaa.  This  can  only  be  anfwered  by  my  theory, 
and  directly  refutes  Lavoifier's.  It  is  clearly  from  the  aerial  acid  receiving 
a  proportion  of  fire,  fo  as  to  neutralize  it ;  that  is,  take  its  acidity  from  it. 


*  That  this  gafeous  oxyde  of  carbone  does  not  require  a  red  heat  in 
iu  formation,  is  iufficient'.y  proved,  from  thg  experiment  of  pafliug  fixed 
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quence  its  fixed  air  and  its  fixed  fire  had  been  fet  loofe, 
and  its  .water  imbibed  by  tbe  dry  charcoal ;  but  upon 
the  heat  being  increafed,  this  water  and  the  charcoal 
form  the  hydro-carbonated  air.  Thefe  metallic  oxydes, 
as  minium,  in  order  to  be  formed,  require  to  be  warned 
in  water  ;  and,  after  it  is  formed,  it  will  not  give  out  air 
upon  its  firfl  being  made,  till  it  is  expofed  fome  time  to 
the  air,  in  order  to  imbibe  moifture.  Mercury  has  a  flow 
calcination,  and  therefore  its  calx  imbibes  Its  water  at 
the  time. 

Need  I  here  fugged  to  my  candid  reader  the  eafy  and 
rational  explanation  of  all  the  acknowledged  phenomena  of 
thefe  experiments  by  both  parties ',  become  fo  eajily  explained  by 
my  hypothefts,  and  how  abfurd  and  rediculout  by  theirs? 
Then  let  reafon  refume  her  feat. 

Mr.  Cruikfhanks  fays  (p.  44),  "  What,  however, 
"  diftinguifhes  them  ftill  more  completely,  is  the  large 
"  proportion  of  water  generated  by  the  combuftion  of 
"  the  hydro-carbonate  in  oxygen  gas ;  for  the  gafeous 
"  oxyde  when  pure,  or  burned  under  the  fame  circum- 
"  ftances,  never  produces  the  leaft  fenfible  quantity  of 
"  this  fluid."* 


*  Alfo,  the  burning  charcoal  in  oxygen  ga«,  there  is  no  water  found : 
for  the  water  that  comes  from  the  oxygen  gas  goes  to  form  the  aerial 
ctfmpofition  of  the  condcnfcd  fixed  air  in  the  charcoal,  The  bodies  which 


tir  and  water  through  heated  charcoal.  Though  rery  little  heat  is  em- 
ployed in  the  procefi,  this,  air  is  formed.  Now  the  great  heat  required 
to  produce  it  in  Mr.  Cruikfhank  s  experiment,  muft  be  owing  to  the  im- 
menfe  heat  required  to  feparace  the  fixed  air  and  water  from  the  oxyde* 
of  iron,  zinc,  &c. :  for  when  the  fixed  air  and  water  is  free,  and  paflcd 
through  thcfc  calces,  this  gafeous  oxyde  is  formed  with  very  little  heat. 
And  therefore,  clearly,  why  the  calces  of  mercury  require  lefs  heat  in 
producing  of  it,  is  evideutly  from  thofe  calcci  parting  with  its  air  fooncr 
than  other  calces. 


C    59    3 

Now,  Mr.  Cruikflianks,  this  gafeous  oxyde  is  formed 
partly  of  hydro-carbonated  air,  and  alfo  partly  of  fixed  air 
united  to  charcoal,  (that  is  water  and  charcoal,  and  fixed 
air  and  charcoal) ;  therefore,  Sir,  the  fixed  air,  inftead 
of  pofTefling  water,  pofTefles  only  charcoal  inftead  of  it. 
That  fixed  air,  when  aeiialized,  requires  water  for  its 
aerial  compofition,  is  direftly  proved.  That  barytes, 
when  heated  by  having  fleam  to  pafs  through  it,  parts 
with  its  acid  in  an  aerial  form,  as  fixed  air ;  but  without 
water,  no  heat  can  expel  its  acid  (that  is  by  fleam  pafling 
through  it) :  part  of  the  water  goes  to  the  aerial  compo- 
fition of  the  acid,  or  its  water  of  compofition,  and  ano- 
ther part  unites  to  the  earth  of  barytes,  in  place  of  its 
acid ;  therefore,  when  this  gafeous  oxyde  is  fired  with 
oxygen  gas,  the  water  which  the  oxygen  poflefTed  for  its 
aerial  compofition  is  immediately  abforbed  in  the  com- 
buftion,  and  goes  to  the  aerial  compofition  of  the  acid, 
which  was  united  to  the  dry  charcoal,  and  which  is  now 
formed  into  fixed  air.  Fixed  air  requires  a  certain  de- 
gree  of  water  for  its  competition  ;  but  when  fixed  air  is 
formed  into  oxygen  gas,  it  requires  more  watei — that  is, 
as  it  becomes  faturated  with  fixed  fire  it  requires  more 
water.  That  there  is  a  great  quantity  of  fixed  air  formed 
in  the  combuftion,  it  being  double  the  quantity  of  oxy- 
gen ufed  in  the  procefs;  Now,  fixed  air  can  only  be 
formed  in  the  manner  I  fpeak  of,  which  mufl  be  obvious 
to  any  man  of  common  fenfe  and  candour,  but  I  find 
few  fuch  men. 

I  fhould  think  and  expe£l,  that,  if  they  are  open 


form  charcoal  are  an  acid  and  an  inflammable  body ;  fo  that,  when  {team 
pafles  through  it,  they  form  fixed  air  and  hydro-carbonated  air,  the  water 
giving  to  both  of  them  their  water  of  aerial  competition. 

I  2 
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to  conviction,  arid  have  any  philofophical  candour, 
they  muft  affent  to  my  explanation  of  the  phenomena,  or 
if  they  are  fo  obftinate  as  not  to  do  that,  at  leaft  to  ceme 
fairly  forward  and  affign  their  reafons  for  not  doing  it ; 
but,  from  the  ufage  I  have  received,  I  know  they  will  do 
neither;  that  neither  fcience,  honour,  truth,  nor  juftice, 
will  drag  them  forward,  but  fneak  away,  like  all  the  reft, 
(as  they  did  in  my  ftrictures  on  the  Galvanic  Experi- 
ments), and  be  totally  mute,  depending  upon  the  great 
power  of  the  bafe  combination  to  (heltcr  their  mean  and 
ungenerous  conduct.  But,  reader,  thou  muft  be  ftruck 
with  my  theory:  it  falls  in  with  and  explains  fatisfac- 
torily  all  the  phenomena,  that  their  oivn  experiments  have 
produced.  Then,  what  thinkeft  thou  of  their  conduct  ? 
Do  reafon  for  thyfelf  j  and  do  not  be  led  by  the  nofe  by 
this  bafe  combination. 

But  only  maturely  weigh  by  the  fcale  of  reafon,  ex- 
empt from  the  vain  aerial  flights  which  chemiftry  has 
of  late  been  inundated  with,  the  different  quantities  of 
acid  which  Mr.  Lavoifier  and  the  French  chemifts  found 
in  fulphur,  than  which  Mr.  Chevenix,  Mr.  Lenard, 
and  Dr.  Thomfon  found  ;  the  difference  being  fo  con- 
fiderable  as  from  29  to  38  in  100:  therefore,  as  they 
allow  thefe  gentlemen  to  be  their  firft  experimenters,  fo 
great  a  difference  can  only  be  from  the  different  manner' 
of  their  producing  the  acid,  as  I  have  juft  explained.  But 
if  my  reader  be  a  ftubborn  and  inflexible  French  votary, 
let  him  try  the  experiments  by  both  their  proceffes,  and 
he  will  find  directly  the  fame  refults  as  they  did. 

Then,  if  he  is  not  deadened  to  the  voice  of  reafon 
and  fcience,  he  muft  fee  the  abfurdity  of  the  French 
philofophy,  which  fays  the  formation  of  the  vitriolic  acid 
is  from  oxygen  and  fulphur.  In  forming  the  acid  by 
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burning  it  in  oxygen  gas,  it  is  clearly  an  a£ttve  com- 
bullion-, 'producing  the  moft  intenfe  fire;  but  will  he  fay 
that  the  a&ion  of  the  nitrous  acid  upon  fuiphur  is  a 
fimilar  combuftion.  No ;  it  is  not  a  combuftion,  it  i» 
from  a  part  of  the  nitric  acid  taking  the  phlogifton  of 
the  fuiphur,  and  flying  off  with  it  as  nitrous  air,  there  is 
fome  heat  produced;  but  that  is  from  the  acid  afting 
upon  the  phlogiilon  fo  rapidly,  as  to  fet  fome  of  its  fire 
loofe  as  free  fire.  This  is  'demonflrated  by  uniting  to 
this  nitrous  air  fome  oxygen  gas;  the  acid  of  the  nitrous 
gas,  for  it  is  not  neutralized,  as  it  is  in  dephlogiftkated 
nitrous  air:  for  the  former  tarns  vegetable  juices  red, 
but  the  latter  not ;  and  therefore  will  not  act  upon  oxy- 
gen gas,  producing  no  fermentation  together:  which  is 
from  this  fimple  principle — the  acid  of  this  nitrous  air 
attacks  the  fixed  fire  of  the  oxygen  gas.  But  ftili 
ftronger,  Dr.  Prieftley  found,  when  thefe  airs  were 
united  over  water,  that  the  nitrous  acid,  when  precipi- 
tated, would  form  with  the  water  again  frefh  nitrous  air, 
the  water  emitting  it  very  rapidly ;  it  receiving,  according 
to  my  theory,  its  water  of  compofition  again,  and  ftilt 
retaining  the  principle  part  of  its  phlogiftan,  it  not  being 
decompounded1  by  the  fermentation.  But  the  whole 
procefs  is  fully  and  accurately  explained  (fee  my  Chemi- 
cal Eflays).  Reader,  reflect  upon  thefe  obfervations, 
and  I  will  pledge  myfelf,  if  thou  art  not  an  inhabitant  of 
the  French  Laputa,  thou  muft  be  convinced  by  old  Eng- 
lifti  common  fenfe  and  r?afon.  But,  to  examine  it 
according  to  the  French  theory,  by  faturating  the  nitrous 
air  with  oxygen  gas,  and  then  applying  the  produce  to 
frefh  fuiphur,  we  might  go  on  to  eternity  with  producing 
the  fame  produces.  But  we  will  find  foon,  that  we  can 
neither  produce  the  vitriolic  acid  or  nitrous  air.  I  would 
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wilh  the  tyro  to  try  it,  and  he  will  foon  be  confirmed. 
What,  Mr.  Reviewers,  were  you  to  try  it?  No;  your 
province  is  not  to  try  experiments,  it  is  only  to  gull  your 
humble  readers — to  make  them  even  fwallow  St.  Paul's, 
if  it  is  neceflary.  Clofe  reafor.ing  and  common  fenfe 
are  unfafliionable  beings,  not  adapted  to  you,  whofe 
principles  in  chemiftry  are  all  a  la  Francois* 

Mr.  Monge  is  faid,  by  paffing  the  electrical  fire 


*  1  fhould  vrifli  to  introduce  a  little  common  fsnfe  into  their  chemi- 
cal difquiutions;  for,  till  it  is  done,  chemiftry  will  be  the  opprobrium 
of  fcience.  Now,  every  tyro  knows,  when  a  body  is  on  fire,  there  is 
a  great  quantity  both  of  fire  and  light  comes  from  it.  Now,  attend 
to  the  combuftion  of  fulphur,  even  in  the  atmofphcrc,  but  in  oxygen 
gas  it  is  mod  brilliant.  Then  attend  to  the  action  of  the  nitric  acid 
upon  fulpbur.  Now,  our  French  theoriAs  fay  that  thefe  proceffes  are 
dire&ly  the  fame  :  indeed  the  latter  proccfs  ought  to  produce  a  more 
aclivc  combuftion,  as  it  fooncr  decompounds  a  given  quantity  of  ful- 
phur than  its  ignition  in  pure  air.  Fire  produces  fire  ;  but  the  aerial 
chemifts  are  fo  anxious  to  deceive  themfclvcs  in  its  favour.  Will  a 
combuQJbk  body  burn,  if  it  is  placed  in  this  mixture  of  the  nitric  acid 
and  fulphur  ?  Therefore  we  muft  know  that,  in  order  to  fet  fire  to  a 
body,  we  place  it  near  a  body  in  actual  ignition  —  and  it  muft  be  fet 
on  fire.  Dr.  Thomfon  wants  to  make  feme  foolifh  diftin&ions  in 
combuftion,  in  order  to  mend  this  abfurd  French  theory.  But  he,  and 
every  man  who  arc  open  to  reafon,  and  know  that  one  and  two  make 
three,  know  that  there  is  far  lefs  heat  produced  in  the  action  of  the 
mitric  acid  upon  fulphur  than  its  actual  ignition  in  pure  air.  If  he  it  A 
fccptic,  let  him  apply  his  nofe  to  them  both,  and  he  will  find  the  dif- 
ference. There  are  fome  who  call  themfclves  philofophers,  who  arc 
only  to  be  convinced  by  fueh  arguments  as  their  own  grofs  feelings- 
Now,  in  thcfe  proceflcs,  according  to  his  definition,  the  heat  (hould 
be  the  fame ;  but  only  there  fliould  not  be  any  light  produced  in  the 
proccfs  of  the  nitric  acid  and  fulphur  ;  but  the  light  is  equivalent  to 
the  heat.  They  are  both  in  a  very  low  ftate,  producing  a  low  tem- 
perature of  beat,  aid  a  low  red  light.  But  that  the  nitric  acid  will 
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(after  Dr.  Piieftley)  through  fixed  air,  to  have  produced 
hydrogen  gas.  In  my  laft  letter  to  Mr.  Cavendifli  I  fully 
proved,  that  is  was  not  owing  to  the  water  of  the  fixed 
air  being  decompounded,  but  owing  to  the  inflammable 
matter  attached  to  the  electrical  fpark  uniting  itfelf  to 
the  fixed  air ;  and  that  there  was  no  calcination  of  the 
metals  employed,  as  their  theory  fuppofed.* 


produce  actual  combufticn,  is  well  known  from  the  familiar  facts  of  its 
fetting  fire  to  the  effcntial  oils,  and  when  united  to  an  alkali,  and 
mixed  with  fulphur  and  charcoal.  In  both  thefe  combuftions  airs  are 
generated ;  fo  that  Lavoifier  fuppofed  the  explofion  of  gunpowder  wa« 
from  the  airs  which  he  found  produced  by  it. 

But  there  is  a  direct  abfurdity  in  Dr.  Thomfon's  cobling  of  this 
French  theory.  When  water  is  decompounded  in  metallic  calcinations, 
he  fays  its  hydrogen  receives  the  light  of  the  metal,  and  its  oxygen  enters 
the  calx.  Then  when  the  nitrous  acid  calcines  metals,  its  oxygen  entrrs 
the  calx,  and  its  nitrous  air  muft  receive  the  light  of  the  metaL  But  then 
to  give  his  cobling  confiftency,  he  fays,  nitrous  air  is  a  fupporter.  Will 
nitrous  air  fupport  him  by  breathing  it  ?  But  even  admitting  it,  what 
comes  of  the  light  of  the  metal  ?  for  it  is  as  perfectly  calcined  as  when 
the  diluted  vitriolic  acid  is  ufed,  and  contains  not  an  atom  of  ammonia, 
but  is  the  pure  calx  of  the  metal,  united  to  the  diluted  nitrous  acid. 

•  '  But  fince  our  aerial pbilofoplers  arc  fo  ardently  and  enthufiaftically  ltd 
'  away  by  the  French  mania,  let  us  fee  if  inflammable  air  is  not  fbmetimet 
*  generated  where  there  it  no  darcoal.  M.  Monge  found  that  the  electric 
'  fpark  would  turn  fixed  air  into  inflammable  air;  and  this,  according  to 
<  their  theory,  he  fuppofes  from  a  decompoiition  of  water :  but,  as  there 
'  was  no  pure  air  generated,  the  other  fuppofed  conftituent  of  water,  he 
'  fuppofes  it  muft  have  combined  with  the  mercury.  But  Mr.  Mongc  un- 
'  fortunately  had  not  fuch  a  friend  as  Mr.  Rupp,  with  his  keen  vifion,  to 
'  difcovcr  that  the  mercury  was  calcined  in  the  operation,  which  we  know 
'  it  muft  have  been  if  the  mercury  had  imbibed  it.  Yet,  true  it  is,  the  fame 
'  phenomena  will  take  place  if  the  fixed  air  is  electrified  over  water.* 


*  '  Befides,  as  the  electric  fire  only  pafled  from  one  couduAor  to  the 
'other,  and  only  palling  through  the  fixed  air  would  not  act  upon  the 
'  mercury  :  alfo,  how  could  they  fuppofc,  if  pure  air  had  been  fet  looic 
'  in  the  procefs,  it  would  act  on  the  mercury  ?  But  all  thefe  reflexion* 
'  are  foreign  to  our  aerial  philofopher*;  their  rcafonings,  according  to 
•  a  pcrfon  in  the  Gentleman'*  Magazine,  "  it  muft  and  doc«." 


t   64    ] 

Now,  M.  De  SafTure,  jun.  has  been  performing  fomc 
Gmilar  experiments;  and  he  cleaily  proves,  after  me, 
that  it  is  not  owing  to  the  decompofition  of  water:  for 
lie  fays  in  trie  experiments,  that  the  metals  "  were  not 
"  fenfibly  calcined"  —  that  is,  not  oxidated  :  and  he  alfo 
fays,  that  the  fixed  aii  is  in  part  changed  into  the  gafeous 
oxide  of  carbon.  Now,  how  beautifully  this  agrees  with 
ir.y  theory,  that  the  gafeous  oxyde  is  formed  of  fixed  air 
and  inflammable  matter.  My  experiments  received  no 
attention  j  but  fince  they  arc  confirmed  by  M.  De  Saf- 
fure,  I  hope  they  now  will.  No  !  though  thefe  experi- 
ments are  pufFrd,  as  M.  Saffure  brought  them  in  favour 
of  Mr.  Cruik (hank's  opinions;  but  fince  his  opinions  are 
a-bfurd,  they  will  be  dropt  into  oblivion.  He  fuppofes 
that  the  ele&rical  fire  takes  oxygen  from  the  fixed  air, 
—then  what  bexame  of  it — the  metallic  wues  are  "  not 
fenfibly  calcined,"  (I  have  found  golden  wires  not  in  the 
Icaft) — and  it  totally  'difappears.  That  the  electric  fpark 
contains  inflammable  matter  I  have  long  fhcw^n,  even 
before  Volta's  eledlrical  experiments.  By  the  rtader 
referring  to  M.DeSaflure'sexperiments,  he  will  diftinftly 
fec  (as  it  is  clearly  proved  by  them)  that  the  phenomena 
are  not  from  the  decompofition  of  water ;  and  alfo,  that 
what  they  call  ihe  gnfeous  oxyde  of  carbone  is  formed, 
and  not  hydrogen  gas. 

•  Now,  Sir,  attend  to  my  explanation.  Tim  cleflric  fire  will  give  the 
•  cslce*  of  metals  fuch  a  quantity  of  fire  as.  to  reduce  them;  if  pafled 
•*  through  the  phofphoric  atiJ,  will,  from  the  fame  caufe,  form  it  into  in- 

flammaMcair  (and  alfo  common  fire  will  do  the  fame  with  the  phofphoric 
» aodthc  cilx  of  lead),  and,  if  pafled  through  the  nitrous  acid,  will  give  it 
<  fnch  a  quantity  of  fire  at  to  form  it  into  an  air  that  will  allow  bodies  to 
'  burn  in  it  with  a  rnoft  brilliant  and  enlarged  flame :  alfo,  if  paffed 
« throagfc  the  caudle  volatile  alkali,  will  give  it  fuch  a  quantity  of  fire  as 

?o  fvrm  it  iafo  inftamnriaUs  air.     Likewife  fixed  air  w  formed  into  in- 
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Mr.  Lavolfier,  who  is  fo  puffed  for  the  accuracy  of 
his  experiments  in  forming  his  theory,  but  upon  the 
repetition  of  thefe  experiments,  moft  of  them  have  been 
found  grofsly  erroneous;  upon  burning  oxygen  gas  and 
carbone,  fays,  that  the  fixed  air  produced  is  equal  in 
weight  to  the  oxygen  gas  and  charcoal.  Now,  Mr. 
Cruikflianks  found  that  the  fixed  air  was  not  equal  in 
weight. 

Now,  upon  oxygen  gas  being  burned  with  charcoal, 
the  fixed  fire  of  the  oxygen  gas,  and  alfo  of  the  char- 
coal, are  fet  loofe  ;  and  the  fixed  air  of  the  oxygen  gas, 
and  alfo  of  the  charcoal,  remain :  but  they  do  not  amount 
to  the  weight  of  both  thefe  bodies,  the  water  of  the  oxy- 
gen going  to  the  formation  of  the  charcoal's  fixed  air. 
But  there  are  fome  extraneous  bodies  in  the  charcoal, 
otherwife  the  fixed  air  ought  to  be  more ;  as,  by  the; 
oxygen  gas  and  charcoal  lofing  their  fixed  fire,  they 
ought  to  become  heavier,  as  I  have  clearly  proved  that 
fire  is  a  principle  of  levity,  from  repulfion. 

Dr.  Girtanner  fays,  (fee  Nicholfon's  Journal  for  Sep- 
tember, 1800,  p.  268)  "  Another  experiment,  which 
"  appears  to  me  to  confirm  my  opinion,  was  made  by  Mr. 
"  Henry,  of  Manchefter.  He  repeated  it  feveral  times, 
ft  and  always  with  the  fame  fuccefs.  His  explanation 
"  of  this  phenomenon  may  be  feen  in  Scherer's  Journal^ 
**  which  is  different  from  mine,  becaufe  he  confidered 


flammable  air  by  fire  ;  for,  if  pure  limefione  is  expofed  to  a  flrong  best, 

it  will  difcharge  inflammable  air,  owing  to  calcareous  earth  having  fo 

ftrong  an  attraction  for  its  air,  that  it  will  not  part  with  it  all  till  a  part 

'has  got  fo  flrong  an  impregnation  of  fire  as  to  form  inflammable  airf. 


'  f  It  cannot  be  from  decompounding  water,  for  here,  it  no  metal 
•  to  attract  the  other  component  part,  pure  air.' 

K 


t    «    ] 

"  azote  as  a  Cmplc  body.  His  experiment  is  as  follows : 
"  In  a  recurved  tube  over  mercury  a  mixture  was  made 
"  of  94.5  meafures  of  carbonated  hydrogen  gas  from 
"  acetite  of  pot-afli,  and  107.5  nieafures  of  very 
"  pure  oxygen  gas  obtained  from  the  oxygenated  muri- 
"  ate  of  pot-am.  The  mixture  amounting  to  202  mea- 
"  furcs,  was  reduced,  by  an  ele&ric  explofion  paffed 

'  But  If  fixed  air  is  united  to  the  earth  of  mercury,  at  wl;n  a  folution 
'  of  mercury  in  the  acids  is  precipitated  by  the  fixed  alkali,  the  acid  unites 
'  to  the  alkaline  fait,  and  the  fixed  air  to  the  mercury,'  —  See  Dodor 
Prieftley,  vol.  vi.  fed.  vii.  p.  i6». 

•  This  calx  «f  mercury,  by  heat,  will  part  with  its  fixed  air  as  pure  air ; 
«  and  that  there  is  a  near  connection  between  pure  and  inflammable  air 
'  is  clear;  for  Doctor  Pneftlcy,  in  the  fame  procefs,  fometimes  formed  his 

*  nitrous  dephlogifticated  air  (as  he  calls  it)  into  an  air  that  would  admit 
'  of  bodies  burning  in  it  with  an  enlarged  flame,  and  fometimes  fo  cn- 

*  larged  as  to  burn  all  at  once,  the  fame  as  inflammable  air. 

«  Now  if  this  air  is  attended  to,  it  will  clearly  expound  the  whole  myf- 

*  tery.     If  the  acid  vapour  is  flightly  mixed  with  phlogiflon,  or  has  got  a 
,  flight  impregnation,  it  will  only  form  nitrous  air ;  but  if  this  nitroui  air 
i  is  expofed  to  iron  it  will  corrode  the  iron,  taking  its  phlogiflon  from  it, 

<  fo  as  to  form  the  air  that  will  allow  a  candle  to  burn  in  it  with  an  eu- 
'  larged  flame.     But  fometimes,  in  the  fatne  procefs,  (fee  Dr.  Prieftley)  it 
'  got  fuch  a  confiderable  proportion  of  phlogiftcn,  or  fixed  fire,  as  to  ex- 
'  plode  all  at  once.    And  that  thefe  phenomena,  according  to  my  theory, 
'  are  clear;  for,  attending  to  the  different  impregnations,  it  will  barn  dif- 
ferently; fometimes  the  flame  of  the  candle  willbefmaller,  fometimei 

'  larger :  that  is,  fuppofe  a  candle  whofe  flame  in  burning  in  atmofphc- 
(  rical  air,  fhould  be  the  fize  of  half  an  inch;  in  the  nitrous  air  (we  will 
«  fuppofe  in  ten  inches  of  this  air)  its  flame  will  fometimes  extend  to  one 

<  inch  of  the  air,  fometimes  to  two  inches  of  the  air,  and  fo  on,  and  fome- 
'  times  it  will  extend  to  the  whole  ten  inches,  it  burning  the  air  all  at 
t  once.    And  that  it  ii  not  the  fame  inflammable  air  which  comes  from 

<  metals,  is  eafily  afcertained  by  putting  it  to  the  different  lefts;  but  it  is 
«  precifely  an  air  formed  of  the  nitrous  acid,  with  a  ftrong  impregnation 

of  phlogiflon  or  fixed  fire.'     See  my «  Thoughts  on  Air.' 
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"  through  it,  to  128.5  meafures,  and  afterwards  by  lime 
"  water  to  54.0  meafures.  So  that  in  this  experiment 
<(  23  meafures  of  azote  gas  were  produced  by  the  electric 
"  explofion  of  the  oxygen  united  with  the  hydrogen.'* 

Now,  clearly,  a  great  quantity  of  azote  gas  was 
formed  in  this  experiment ;  and  it  can  only  be  explained 
by  the  combuftion  being  fo  imperfectly  conducted,  as 
not  to  burn  all  the  oxygen  gas  into  fixed  air,  but  a  great 
part  of  it  was  burned  into  azote  gas.  And  this  contro- 
verfy,  like  all  the  reft*  (for  I  make  this  general  declara- 
tion, that  performing  experiments  different  ways,  the 
phenomena,  according  to  their  theories,  will  be  different) 
is  carried  on  by  contradicting  the  clear  facts  of  each 
other.  But  if  the  reader  will  examine  their  facts  by  my 
theory,  he  will  clearly  account  for  all  of  them. 

And  alfo  the  burning  the  oxygen  gas  and  hydrogen 
gas  by  the  electric  fpark,  that  they  burn  with  a  flow  corn- 
bullion.     Then  I  only  afk  this  fimple   queftion :    how 
comes  it  that  by  the  fame  combuftion,  conducted  in  this 
manner  with  oxygen  and  hydrogen  gaffes,  that  azote 
gas  is  burned  (as  they  fay  it  is)  when  the  nitrous  acid  is 
produced  ?     Bat  every  one  knows  and  allows  that,  when 
the  oxygen  gas  and  hydro-carbonated  gas  burn  without 
the  aid  of  the  electric  fpark,  that  they  only  form  fixed 
air ;  But  by  the  electric  fpark  they  form  a  great  quantity 
of  azote  gas,  it  appears.     It  is  juft  the  fame  in  that  fup- 
pofed  famous  experiment  of  the  French,  in  producing 
water  only  from  oxygen  and  hydrogen  gaffes.      Dr. 
Prieftley,  when  fpeaking  of  it,  fays,  (fee  his  Doctrine  of 
Phlogifton  eftabliflied,  p.  44  *.)    To  carry  the  analogy 

*  "  Anothe*  pretended  proof  that  water  is  compofed  of  dephlogifticated 
and  inflammable  air,  is  that  when  the  latter  is  burned  flowly  in  the  for- 
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en:  by  the  combuftion  of  that  pure  inflammable  air  from 
the  metals,  they  burn  the  oxygeous  acid  into  the  mineral 
acids ;  but  in  the  combuftion  of  an  impure  inflammable 
air  from  charcoal,  not  poflefling  fo  much  fire,  they  leave 
the  oxygeous  acid  in  an  aerial  form,  as  fixed  air  or  the 
aerial  acid. 

Now,  in  this  experiment  of  the  French  (which  they 
fay  was  fo  dccifive  of  their  doctrine)  a  great  quantity  of 
azote  gas  made  its  appearance,  which  was  clearly  formed 
in  the  fame  manner  as  in  Mr.  Henry's  experiment,  by 
the  very  imperfect:  combuftion.  Their  experiments  were 
performed  by  firing  the  gafles  by  the  electric  fpark,  and 
that  in  a  very  flow  and  gradual  manner :  and,  as  Dr. Van 


ttcr,  they  both  difappear,  and  a  quantity  of  water  is  produced,  equal  to 
their  weight.  I  do  mot,  however,  find  that  it  was  in  more  than  a  tingle 
experiment  that  the  water  fo  produced  is  faid  to  have  been  entirely  free 
from  acidity,  though  this  experiment  was  on  a  large  fcale,  not  left  than 
twelve  ounces  of  water  being  procured.  But  the  apparatus  employed 
does  not  appear  to  me  to  admit  of  fo  much  accuracy  as  the  conclufion 
requires ;  and  there  is  too  much  of  corre&ion,  allowance,  and  computa- 
tion in  deducing  the  refult. 

"  Alfo  it  is,  after  all,  acknowledged  that  after  decompofing  this  quantity 
of  the  two  kinds  of  air,  and  making  all  the  allowance  they  could  for 
phlogifticated  air,  or  azote,  in  the  dephlogifticated  air,  they  found  filty- 
ome  cubic  inches  of  this  kind  of  air  more  than  they  could  well  account 
for.  This  quantity,  therefore,  and  perhaps  fomething  more  (fincc  the 
operators  were  intcrcfted  to  make  it  as  fmall  as  pofliblc)  muil  have  been 
formed  in  tkc  procefs.  They  acknowledge  that,  except  when  the  in- 
flammable air  was  burned  in  the  Jlo-wejl  manner,  the  water  they  produced 
Tiad  more  or  lefs  of  acidity."——  So  far  Dr.  Prle/lley. 

As  to  their  aflcrtion  that  the  water  remaining  is  equal  in  weight  to 
the  airs  burned,  ail  other  experimenters  found  the  water  is  lefs  in  weight. 
But  why  the  water  is  fouud  fo  heavy,  is  owing  to  the  airs  poflefling  fo 

much  fire,  and  this  fire  counteracting  gravitation (Sec  my  fyftem  of 

fire.) — Therefore  the  water,  when  bereft  of  the  fire,  would  become 
heavier  than  it  was  before  in  Us  aerial  ftatc. 


Marum  obferved,  if  a  foot  of  inflammable  air  is  fired  in  lefs 
time  than  eight  hours,  he  always  found  an  acid  in  the 
refiduum.     Then,  in  the  little  quantity  of  oxygen  gas 
that,  would  be  neceffary  to  fire  the  hydrogen  gas,  and  as 
a  great  refiduum  of  azote  gas  is  always  found  in  it,  when 
fired  flowly,  is  not  the  mode  of"  its  being  produced  clear 
and  evident.     Befides,  Mr.  Cavertdifli,  if  you  are  open 
to  conviction  and  common  fenfe,  I  {hall  afk  you  and  all 
your  votaries  this  obvious  and  fimple  queftion :  as  there 
is  a  great  refiduum  of  azote  gas  in  thefe  experiments, 
would  it  riot,  according  to  your  opinion,  have  formed 
with  the  oxygen  gas  the  nitric  acid,  as  you  fay  thefe  two 
gaffes  form  it  by  the  electric  fpark  ?  Now  here  it  appeafs, 
that,  in  thefe  experiments,  inftead  of  the  electric  fpatk 
{which  is  for  eight  hours  conflantly  acting  upon  therh) 
forcing  them  into  the  nitric  acid  they  arc  by  it  actually 
formed  into  azote  gas,  juft  the  reverfe  of  what  your/4- 
mous  experiment  taught.  But  as  it  appeared  in  that  expe- 
riment, the  cauftic  alkali  decompounded  the  air  (fee  my 
experiments  and  obfervations  on  the  electric  pile,  p.  20} ; 
and  alfo,  that  I  have  clearly  proved  beyond  all  doubqand 
I  challenge  the  combination  upon  it)  that  the  electric 
fpark  will  attract  the  acids,  and  fly  off  with  them,  they 
even  penetrating  the  metals ;.  and  alfo  in  Mr.  Cruilc- 
flianks's  Experiments  upon  the  Pile,  and  alfo  Dr.  Wol- 
lafton's,  the  electric  fpark  contains  an  acid,  even  throw- 
ing  mine  out  of  the  queftion:  then,  can  you  any  longer 
place  any  confidence  in  your  abfurd  opinion,  that  the 
nitric  acid  is  formed  of  oxygen  and  azote  ? 

Their  theory  appears  extremely  abfurd,  in  account- 
ing for  the  airs  that  are  produced  from  the  nitrous  acid, 
fo  that  their  own  modefty  feems  to  acknowledge  the 
difficulty  and  inconfiftency._The  nitrous  ammonia  may 
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be  aim  oft  all  formed  into  what  they  call  gafeous  oxyde 
of  azote,  onjy  a  little  fixed  air  in  it,  as  Dr.  Auftin  clearly 
proved.     This  air  favours  combuftion  more  rapidly  and 
intenfely  than  even  oxygen  gas;  but  it   kills   animals 
in   three  or    four  minutes,   as  Mi.  Davies  allows:  j^f 
Dr.  Beddoes  and  he,  'with  ether  gentlemen  of  Swift's  i/landy 
Ireathed  it  with  moft  ecftatic  Jen/ations.     But  I  think  now 
they  are  afliamed  of  their  abfurdities,  fo  as  to  wifli  to  bury 
them  in  oblivion.     But  thcfc  facts  are  clearly  deduced  : 
that  it  is  as  noxious  to  animal  refpiration  (the  inhabitants 
of  Laputa   excepted)  us  any  air;  that  it  allows  bodies 
to  burn  in  it  with  more  brilliancy  than   even  oxygen 
gas;  and  that  the  nitrous  ammonia  may  be  all  formed 
into  it.     Then  what  does  it  confift  of?    "Why,  of  the 
volatile  alkali;  and  alfo  a  volatile  acid.     By  heat  the 
acid  and  alkali  are  volatilized,  forming  this  air.    No,  fays 
our  French  theories;  the  acid  and  alkali  are  decom- 
pounded.    Then   they  con  fid    of  azote,    oxygen,   and 
hydrogen,  according  to  them,  though  we  are  obliged,  by 
f wallowing   the   elephant,  to  fuppofe   that  thefe    very 
volatile  bodies,  in   the  a&  of  evaporation,  are  decom- 
pounded ;    yet,    if  that  was  the  cafe,  we  fliould  have 
txpc&ed  to  have  found   their  conftituepts  in  the  air; 
viz.  azote,  oxygen,  and   hydrogen  gaffes:   or,  as  they 
decompound  and  compound  at  pleafurc    (if  both  take 
place  in  the  procefs),    we    fliould    have  expected  to 
have  found  water,  the  nitrous  acid,  and  azote.      But 
we  find  a  more  a£live  air  for  combuftion  than  oxygen 
gas,  with  fome  fixed  air;  yet  it  is  not  refpirable  to  com- 
mon mortals.     From  whence  comes  it  ?    The  azote  and 
hydrogen  gaffes,  when  mixed  with  oxygen  gas  in  thefe 
proportions,  do  not  hinder  animals  from  breathing  it. 
But  the  oxygen  mud  be  purer  in  this  air  than  in  pure 
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oxygen  gas,  as  animal  bodies  burn  in  it  .with  greater 
brilliancy;  and  alfo  it  is  confiderably  lighter  than  oxygen 
gas.  Still  the  difficulty  increafes,  as  there  either  muft  be 
no  decompofition  of  the  acid  and  alkali;  or  there  mull 
have  been,  after  the  decompofition,  a  compofition  again, 
as  there  is  no  inflammable  air  in  it,  as  bodies  burn  in  it 
without  the  airs  exploding,  which  muft  have  been  the 
cafe.  Reader,  if  thou  art  flill  an  inhabitant  of  this 
ifland,  and  not  of  Laputa,  thy  common  fenfc  muft  be 
gravelled — nothing  can  extricate  thee.  Thou  muft  ap- 
ply to  the  •wonderful  and  learned  combination,  and  their 
very  mode/},  candid  agents,  the  Reviewers  and  Journalifts. 
They  will  do  it  at  once,  by  a  fignificant  fhrug  of  their 
flioulders,  and  only  gape  wide,  and  the  elephant  is 
\vhiflced  down  thy  throat  immediately.  But  if  thou 
art  a  reader  who  art  determined  to  think  for  thyfelf,  I 
(hall  reafon  a  little  more  with  thee. 

Nitrous  air,  if  applied  to  needles,  calcine  the  needleSj 
and  forms  this  gafeous  oxyde  of  azote :  how  comes  it 
this  air  fhould  have  been  formed  ?  Reafon  {hould  have 
expected,  that  the  oxygen  which  the  nitrous  air  poffef- 
fed,  {hould  have  gone  to  the  oxyding  the  iron;  but  here 
is  an  oxydation,  and  at  the  fame  time  a  generation  of 
oxygen  gas :  fwallowing  the  elephant  here  will  not  fervc 
thee,  it  muft  be  a  whale.  And  if  the  whale  is  fwallow- 
cd,  after  fuch  an  operation,  whoever  thou  art,  thou  haft 
undergone  thy  probation — thou  art  now  qualified  to  be 
an  inhabitant  of  Laputa,  and  I  have  done  with  thee ;  go 
to  bed,  and,  like  the  huge  ferpents  which  we  read  of, 
who  fwallow  buffaloes ;  fnore  away  thy  time  till  the  whale 
is  digefted,  for,  while  it  is  on  thy  ftomach,  thou  art  not 
a  reafonable  being.  But  I  muft  here  invoke  reafon  and 
common  fenfe  to  accompany  me.  When  the  nitrous 
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acid  is  applied  to  iron  (as  this  acid  has  the  ftrongeft  at- 
traction for  plilogiflon — an  old  fact,  well  eftabliftied  by 
our  folid  forefathers)  it  will  attract  the  phlogifton  from 
the  metallic  earth,  and  form  nitrous  air:  but  the  acid  flill 
predominates  in  it,  as  it  will  turn  the  vegetable  juices 
red,  as  Dr.  Prieftley  found  ;  but  if  applied  to  more  iron, 
as  he  alfo  found,  this  gafeous  oxyde  of  azote  would  be 
foimed,  and  it  would  lofe  its  power  of  turning  vegetable 
juices  red,  its  acid  being  now  more  perfectly  faturuted  with 
phlogidon.     A'v>  another  eflential  fact :  the  nitrous  gas 
attacks  the  fixed  fire  of  oxygen  gas,  and  the  chemical 
action  induced,  they  decompound  each  other.     But,  as 
Dr.  Ptieftley  found  this  gafeous  oxyde  of  azote  would 
»ot  act  upon  oxygen  gas ;  no,  the  nitrous  gas  acts  by 
its  acid  having  a  ftronger  action  upon  the  fixed  fire  of 
the  oxygen  gas  than  its  own  acid  has,  that  being  only 
now  fixed  air,  or  the  aerial  acid.     We  need  not  be  fu»- 
piifcd  at  this,  fince  we  fee,  through  all  chemiflry,  that 
the  flrong  acids  always  expel  the  weaker,  an  old  fact  of 
our  folid  forefathers.     But  all  thefe  folid  facts  are  no- 
thing to  the  aerial  f aft s  of  our  modern  chemifls.     They 
bad   not   the  art  of  fwallowing  whales.      The  flrong 
nitrous  acid,  when  applied  to  flrong  phlogiftic  bodies,  as 
the  volatile  oils,  will  fo  attract  their  fixed  fire,  as  to  fet 
it  loofe  as  free  fire,  producing  combuftiont    Then,  need 
we  be  furprized  at  this  gafeous  oxyde  of  azote  burning: 
nay,  Dr.  Prieflley  formed  it  of  fuch  a  high  concentration 
of  fixed  fire,  when  heat  was  applied  to  it,  that  it  burned 
and  inflamed  of  itfelf — (See  my  Letter  to  Sir  J.  Banks, 
in  the  Gentleman's  Magazine  for  December,  1794  ;  or 
in  my  laft  Letter  to  Mr.  Cavendifti,  page  ip,  and  there 
the  whole  is  fully  explained).     Nay  attend,  you  acreal 
Jlyi'ig  chemifts,  to  the  name  our  forefathers  gave  the 
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nitrous  ammoniac; — .they  called  it  nitrum  flammant. 
Then,  need  we  be  furprifed  at  its  inflaming  when  formed 
into  air,  when  it  would  in  its  folid  ftate  ?  O  you  con- 
jurers!— But  the  French  chemifts,  in  their  experiments 
upon  ammonia,  as  they  could  produce  water  (though  it 
was  the  water  of  compofition),  attributed  it  to  a  different 
caufe;  but  they  could  not  produce  azote,  which,  accord- 
ing to  their  theory,  ought  to  have  been :  but,  puff!  that 
is  nothing,  no,  obftacle  at  all-— only  fwallowing  a  mite. 

I  mould  wifh  our  aerial  chemifts  particularly  to  at- 
tend to  this  gafeous  oxyde  of  azote,  its  weight,  the 
materials  it  is  made  from,  and  I  think  it  is  almoft  im- 
poffible  to  imagine  it  is  formed  as  their  theory  fuppofes, 
the  nitrous  flammans  being  juflr  aerialized  by  a  gentle 
heat :  then,  how  could  the  ammonia  and  acid  be  decom- 
pounded ;  it  is  truly  ledgerdemain  woik.  It  is  as  extra- 
ordinary to  me,  as  to  fuppofe  that  our  Reviewers  are 
men  of  the  greateft  fenfe,  learning,  integrity,  candour, 
and  honour*. 

(In  the  Philofophical  Magazine  for  February,  1803, 
P-  93-)  "  5-  We  are  informed  by  Mr.  Paul  of  Geneva, 
"  (now  in  London)  that  water  holding  fulphate  of  lime 
"  in  folution,  and  impregnated  under  preflure  with  hy- 
"  drogen  gas,  of  which  it  can  take  up  about  one-fourth 
"  of  its  volume,  after  {landing  flopped  up  for  about 
"  three  months,  on  being  opened  was  found  to  contain 


•  But  need  we  be  furprifed  at  our  aerial  chemifts  fuppofing  that  the 
nitrous  ammoniac  being  decompounded  by  being  evaporated  by  heat, 
when  they  ferioufly  advance  that  water  is  decompounded  in  the  act  of 

evaporation  ?      To  fuch  grofs  abfurdities  I  {hall  not  deign  to  reply . 

Need  we  be  furprifed  at  the  acid  of  nitrous  air  decompounding  oxygen 
g»s,  when  Dr.  Prieftley  found  that  the  pure  nitrous  vapour  would  even, 
decompound  nitrous  air? — See  vol.  ii.  p.  171. 
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"  fulphurized  hydrogen  gas.  This  has  been  repeated 
"  feveral  times  with  the  fame  refult.  In  diftilled  water 
"  not  impregnated  with  fulphate  of  lime,  the  hydrogen 
"  gas  undergoes  no  change. 

•  "  How  is  the  fulphurized  hydrogen  gas  produced  ? 
"  There  is  plainly  a  decompofition  effe&ed,  not  merely 
<r  of  the  fulphate  of  lime,  but  of  the  fulphuiic  acid,which 
"  parts  with  a  portion  of  its  fulphur. — What  becomes  of 
"  the  oxygen  ?  Does  it  join  the  hydroger^  and  form 
"  water  ? 

"  The  hydrogen  gas  made  ufe  of  in  the  above  expe- 
"  riments  was  procured  from  the  decompofition  of  water, 
"  by  applying  it  to  iron  expofed  to  a  high  temperature. 
"  When  obtained  by  means  of  fulphuric  acid,  water,  and 
"  iron,  in  a  humid  way,  it  has  a  different  flavour,  fome- 
"  what  hepatic." 

Now  we  fee  how  their  experiments  embarras  them  : 
they  are  obliged  to  compound  and  decompound  at  fuch 
a  hocus  pocus  rate,  it  is  truly  ridiculous,  that  ibey  them' 
Jelvesfeem  now  to  be  Daggered.  The  explanation  is  fimply 
this :  —  the  vitriolic  acid  having  a  greater  attraction  for 
the  hydrogen  gas  than  for  the  lime,  unites  with  it,  form- 
ing fulphurized  hydrogen  gas.  Sulphur  is  only  the 
vitriolic  acid  united  to  phlogifton,  as  the  old  chemifts 
thought*.  I  alfo  fee,  from  the  Critical  Review,  that  Mr 


*  Let  us  fee  how,  what  they  call  fulphurated  hydrogen  gat  is  formed. 
Sulphur  united  with  the  cauftic  alkali,  upon  water,  and  the  fulphuric  acid 
being  added  to  it,  they  penetrate  the  alkali,  fetting  the  fulphur  and  the  fire 
of  the  alkali  free,  and  the  fulphur,  along  with  the  water,  aided  by  the  fire 
arc  aerialized.  If  the  water  was  decompounded,  we  fliould  have  formed 
in  the  procefs  the  vitriolic  acid  air ;  but  there  is  no  more  vitriolic  acid 
found  in  the  procefs  than  the  vitriolic  acid  which  was  added  to  the  mix* 
ture.  There  is  feme  fire  fct  loofc  from  the  fulphur,  but  not  enough  to 
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Smithfon  has  proved  that  calamine  contains  water  and 
carbonic  acid.  It  fays,  "  Water  in  the  calx  of  zinc 
"  feems  to  be  in  a  ftate  of  peculiarly  intimate  compo- 
c<  fition,  and  it  is  called,  by  our  author,  *  hydrat  of  zinc  ;* 
"  and  the  whole  of  the  ingredients  of  this  ore  appear  to 
f<  be  in  a  ftate  of  chemical  combination."  If  Mr. 
Smithfon  had  attended  to  my  writings,  I  mew  that  all 
the  native  ores  of  metals  are  compofed  of  the  metallic 
earths,  and  principally  with  water ;  but  fometimes  with 
the  different  mineral  acids  and  water;  and  fomerimes 
fixed  air  and  water ;  and  fometimes  fulphur ;  and 
fometimes  earths  and  water,  and  even  other  bodies ;  but 
not  any  oxygen  gas  —  that  conjurer,  that  does  fuch 
wonders  in  the  creation* 

I  have  often  been  furprized  at  all  our  old  chemifts 
running  with  fuch  headlong  impetuofity  to  this  abfurd 
French  theory ;  but  I  belive  the  truth  was  in  fome  mea- 
fure  to  fly  from  mine.  Let  us  only  confider  that  obvious 
experiment  of  the  liver  of  fulphur  attracting  oxygen  gas, 
fo  that  it  is  ufed  as  an  eudiometer.  Let  us  maturely 
confider  this  alkaline  fulphurct,  which  is  formed  of  an 
alkaline  fait,  United  to  a  great  quantity  of  fire  and  ful- 
phur. Upon  water  and  oxygen  gas  acting  upon  it>  the 
water  penetrates  the  alkali,  and  fets  free  its  fire,  which 

produce  it  into  an  add.  Alfo  it  is  obfervcd,  that  the  hydrogen  gas  pro- 
duced from  metals  bythediluted  vitriolic  acid  always  has  an  hepatic  fmcll, 
which  clearly  proves  that  a  little  of  the  vitriolic  acid  (united  to  the  phlo- 
gifton  of  the  metals)  is  taken  up  along  with  the  water  in  forming  this  air- 
We  always  allow  that  the  fmell  of  the  nitrous  acid  indicates  its  prefence; 
why  not  the  vitriolic  ?  By  adding  water  to  an  alkaline  fulphuret,  thd 
water,  aided  with  the  fire  of  the  alkali,  will  in  fome  meafure  decompound 
the  fu'phur  of  its  fire,  forming  a  kind  of  an  acid ;  for  this  rcafon  Bcrthol- 
let  found  it  in  fome  proccffci  aft  the  part  of  an  acid. 

I    2 


then,  along  with  the  oxygen  gas,  fets  fire  to  the  fulphur. 
But  as  this  burning  of  the  fulphur  is  immerfed  in  water, 
in  confequence  it  is  nc-t  active,  but  a  flow  combuftionj 
and  a  part  of  the  fulphur  is  precipitated  as  fulphur,  and 
alfo  the  oxygen  gas  of  the  atmofpherical  air  is  not  all 
imbibed  by  the  fulphur,  but  a  great  part  forms  with  the 
cauftic  alkali,  the  mild  or  carbonated  alkali,  from  this 
flow  combuftion^  Dr.  Gren  fays*,  (vol.  i.  p  250.) 

He  alfo  gives  this  explanation  of  the  phenomena,  ac- 
cording to  the  French  theory f. 

But,  entirely  to  deftioy  this  abfurd  fuppofition  of  the 
decompofition  of  water,  let  us  ufe  a  little  common  fenfe. 
It  is  only  in  water  that  this  alkaline  fulphuret  foon  under- 
goes a  total  decompofition;  for  if  it  be  expofed  to  the  dry 
air,  it  is  a  long  time :  therefore  we  have  a  light  to  fup- 
pofe,  according  to  them,  that  the  water  is  decompounded. 
But  it  is  fingular,  that  the  alkaline  fulphuret  fliould  de- 


*  "  Alkaline  fulphuret,  difTolved  in  water,  undergoes,  when  expofed  to 
die  atmofphere,  a  total  decompofition.  The  folution,  which  was  clear 
before,  grows  tuibid;  fulphur  is  precipitated,  tnd  the  remaining  lye  con- 
tains at  lad  nothing  elfe  but  fulphated  alkali,  mingled  with  more  or  lefs 
carbonated  alk-sli.  Dry  alkaline  fulphuret  likewifc  decays  in  open  air, 
loiing  all  its  peculiar  properties  fo  far,  that,  finally,  nothing  elfc  remain 
but  fulphur  and  fulphated  alkali,  together  with  carbonated  alkali  in  dif- 
ferent proportioni." 

f  "  The  ground  of  the  reciprocal  actions  of  liver  of  fulphur  and  vital 
air  upon  each  other,  lies  in  the  attraction  which  both  fulphur  and  hy- 
Jrogen  have  for  oxygen ;  and  by  this  it  i*  eafy  to  explain  why  the  alka- 
line fulphuret  is  after  fome  time  converted  into  a  fulphat.  —  Another 
rnui'j  of  the  deftruction  of  the  fulphuret  of  alkali  in  common  air,  is  to  be 
l~t,u?ht  for  in  the  carbonic  acid.  The  alkali  attracts  this  acid,  met  with 
.  ia  the  atmofphcre ;  is  by  it  transformed  into  a  carbonat ;  and  hence  ren- 
dered inca^abk  cf  holding  fulphur  in  fc-lution,  which  of  courfc  muft 
precipitate." 
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compound  the  water,  when  it  had  the  oxygen  gas  to  act 
upon.  Befides,  what  became  of  the  hydrogen  ?  —  But 
as  they  compound  and  decompound  water  at  pleafurc, 
under  all  attractions  and  temperatures,  they  will  fay  it 
unites  to  the  oxygen  gas,  and  forms  water.  Here  then 
is  a  little  extraordinary  conjuration,  (or  hocus  pocus 
work),  that  this  fickle,  capricious  conjurer,  Hydrogen, 
{hould  be  torn  from  its  dear  Oxygeny  in  order  to  form  a 
new  connection  with  fome  frefti  Oxygen*.  O  you  un- 
conftant  paramour! — But,  to  deflroy  all  this  gallantry; 
from  whence  comes  the  carbonic  acid,  to  form  the  car- 
bonated alkali  ?  They  fay,  from  the  atmofphere.  But, 
to  deftroy  all  thefe  abfurd,  foolijh,  and  ridiculous  high- 
flown  Gallican  flights,  wafh  the  pure  air  which  the  dry  al- 
kaline fulphuret  is  to  aft  upon,  in  lime-water  previous  to 
the  experiment,  and  neverthelefs  the  carbonated  alkali 
is  found.  I  {hould  wifh  the  tyro  to  perform  this  fimple 
experiment :  alfo  let  him  take  a  common  pint  bottle,  and 
place  a  little  lime-water  in  it;  then  {hake  the  water  well 
in  the  bottle,  fo  as  to  attract  this  fuppofed  fixed  air  that 
is  floating  loofe  in  the  atmofpheric  air,  or  oxygen  gas,  if 
it  is  filled  with  it;  or  let  the  air  in  the  bottle  pafs  through 
lime-water.  After  that,  place  the  mouth  of  the  bottle 
(with  this  wafhed  atmofpheric  air  or  pure  oxygen  gas  in 
it)  in  a  quantity  of  fulphuret  diflblved  in  water;  then 
eork  the  bottle,  and  he  will  foon  find  all  the  oxygen  gas 


*  And  this  oxygen  to  be  5n  its  aerial  ftate,  or  united  to  caloric.  The 
reafon  they  affign  why  hydrogen  gas  and  oxygen  gas  do  not  unite,  is 
owing  to  their  caloric.  Yet  here  the  oxygen  quits  its  hydrogen,  in  order 

to  unite  with  frefh  oxygen,  with  its  caloric  as  oxygen  gas. But  they 

blunder  from  one   abfurdity  to   another,    and   e>en   contradict  th«m- 
•felves ! 


imbibed  by  the  alkaline  fulphuret ;  and  neverthelefs,  the 
alkali  will  be  carbonated,  and  in  quantity  bearing  a  con- 
fiderable  proportion  to  the  oxygen  gas  loft  in  the  experi- 
ment. Now  I  muft  exhort  my  readers  to  make  this  ex- 
periment; and  if  they  poilefs  common  fenfe  and  candour, 
1  will  pledge  myfelf  they  will  b«  convinced.  Here  then 

is  the  carbonic  acid  formed  without  charcoal 1  could 

mention  many  other  decifive  experiments:  but  if  they 
will  not  be  convinced  with  what  I  have  already  faid,  I 
gwre-  them  up  to  the  French  mania,  as  unconquerable 
fools.  This  may  be  thought  harfh  language ;  but  they 
certainly  deferve  it,  on  account  of  their  unparalleled  be- 
haviour to  me. 

Whatever  way  We  look  at  the  theory,  the  moft  grofs 
abfurdities  flare  us  in  the  face.  Dr.  Gren  fays,  fc  White 
"  lead,  when  acled  upon  by  red  heat,  gives  out  carbonic 
"  a<:id  gas,  and  becomes  glafs,  or  vitrious  oxyd  of  lead. 
"  But  when  roafted  on  a  more  gentle  fire,  it  may  eafily 
"  be  converted  into  red  lead." — —This  white  lead  is 
formed  by  the  acetic  acid  :  —  here  it  evidently  appears, 
that  this  acid  forms  both  fixed  air  and  alfo  oxygen  gas, 
with  the  lead.  Now  let  us  fee  what  airs  it  forms  with 
other  bodies.  Dr.  Pvieftley,  with  one  ounce  of  this  acid, 
mixed  with  two  ounces  of  calcined  whiting,  got  from  it 
by  heat,  in  an  earthen  retort,  upwards  of  fix  hundred 
meafures  of  air,  formed  principally  of  azote,  but  both 
fixed  air  and  oxygen  gas  mixed  with  it ;  and  might  have 
gone  on  till  all  the  earth  was  confumed  in  producing 
thefe  airs  by  frem  acid. — (See  Do&or  Prieftley,  vol.  iii. 
p.  202.) — But  Mill  more  extraordinary  and  more  directly 
repugnant  to  their  hypothefis,  is  that,  when  this  acid  is 
united  to  pot-afh,  it  will  then  (as  Mr.  Lavoifier  fays) 
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"give  out  ammonia  in  diftillation*."  Now  to  argue 
upon  thefe  fa&s,  according  to  their  fyftem,  is  too  ridi- 
culous;  but  I  will  {hew  how  it  agrees  with  mine. — All 
airs  are  formed  from  the  acid  being  aerialized  with  fire 
and  water,  and,  according  to  the  acetic  acids  attraction 
to  thefe  bodies,  it  will  be  eafily  feparated  fiom  them. — 
To  the  earths  it  has  the  leaft  attraction;  therefore  with 
the  calcined  whiting,  it  formed  an  air  of  a  lefs  faturation 
of  fire,  (as  Dr.  Prieftley  fays)  "  of  which  about  one-third 
was  fixed  ay*,  but  more  of  this  in  the  firft  portions,  and 
lefs  in  the  Jaft.  The  ftandard  of  the  refiduum,  in  the 
firft  portions,  was  1.66 — in  the  fecond  1.42 — and  in  the 
third  1.38,  which  was  very  near  the  purity  of  common 
air."  '-But  when  it  is  united  with  lead,  it  forms  air  of 
greater  purity,  if  roafted  "  on  a  gentle  fire.'*  But  I 
need  not  inform  my  reader,  that  acids  have  the  ftrongeft 
attraction  for  alkalies  •,  and,  as  Mr.  Lavoifier  fays,  it 
gives  out  ammonia  in  diftillation; — therefore  it  requires 
along  with  the  alkali,  fuch  a  ftrong  faturation  of  fire, 
as  actually  they  form  an  inflammable  air  as  ammonia.  It 
is  juft  the  fame  with  the  phofphoric  acid ;  in  palling  the 
electric  fpark  through  it,  they  form  an  inflammable  air, 
and  if  united  to  the  calx  of  lead,  the  fame  air,  as  Doctor 
Prieftley  found  :  for  he  fays,  "  The  air  was  ftrongly  in- 
flammable, and  yielded  it  very  plentifully." 

I  think  I  have  (hewn  the  abfurdity  of  their  fyftem, 
and  the  truth  of  mine,  that  no  one  can  miftake  it, — well 
knowing  that  the  combination  is  fo  powerful,  with  their 

*  That  pot  afli  is  formed  of  fire,  but  not  of  fuch  a  high  faturation  of 
fire  as  the  volatile  alkali;  but  it  will  of  itfelf  perform  the  office  of  phlo. 
gifton,  in  reducing  the  calx  of  filver.  Wenzel's  method:  "  The  oxyd  ii 
triturated  with  equal  parts  of  dried  and  hot  pot-a(h." 
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malignant  arts,  that  without  it  was  as  glaring  as  the  noon 
day,  it  would  not  be  received.  But  even  the  fervunt 
pecus,  I  hope,  muft  now  be  convinced,  at  leaft  fo  far  as 
to  demand  a  fair  and  candid  difcuflion.  But  thofe  men 
who  fee  and  know  the  force  of  my  arguments,  what  will 
future  ages  fay  to  them,  who  had  neither  the  fpirit,  inte- 
grity, nor  candour,  to  come  fairly  forward  ?  But  let 
this  bafe  combination  tyrannize,  and  opprefs  Truth  and 
Juftice ;  I  (hould  think  they  would  not  receive  their 
bleffing,  but  it  will  be  an  eternal  ftain  upon  the  prefent 
age.  I  cannot  charge  the  foreign  chemifts;  for  this  com- 
bination laid  their  plots  fo  well,  that  they  hindered  it 
from  being  known  to  mod  of  them,  I  believe*. 

Nay,  what  cannot  our  modern  aerial  philofophical  chemijts 
perform  ?  —  Turn  charcoal  into  diamonds,  as  they  fay  they 
lave  already  turned  diamonds  into  charcoal ;  iron  pokers  and 
iron  tongs  t  into  gold  ;  water  into  good  Britijb  fpirits  ;  nay, 
they  have  actually  fet  fire  to  the  Thames,  that  hitherto  oppro- 
brium of  the  fagacity  of  the  cocknies.  And  the  gentleman  who 
frjl  performed  this  wonderful  fete,  fays,  he  made  it  aflually 
explode,  or  thunder,  in  its  combuflion  (fee  the  Philofophical 
Tranfaclions  ) — Calling  out  thunder  from  the  waters  of  the 
Jeep.  Well  done,  little  Jove  !  1  think  the  citizens  ought  to 
ereft  a  monument,  and  place  it  near  their  other  monument  of 
jire  —  the  one  recording  where  fre  ceafed,  and  the  other, 
•where  it  began. 

•  Then,  according  to  the  Dutch  chemifts,  by  parting  azote  through, 
hot  charcoal,  that  even  this  air  attracts  a  part  of  the  charcoal,  and; 
becomes  inflammable  :  then,  can  we  be  furprifed  if  fixed  air  receives 
a  part  of  the  charcoal,  and  becomes  inflammable.  The  French  che- 
fuifts  contradict  this  experiment ;  but  then  they  employed  charcoal 
ib  burnt,  that  it  had  loft  iu  inflammable  matter,  The  experiments 
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They  acknowledge  themfelves  that  they  cannot  obtain 
any  hydrogen  gas,  but  from  inflammable  bodies:  I  think 

by  Clement  and  Dcformes  (fee  the  Philofophical  Magazine  for  July, 
1803,  p.  163),  "  Thefe  chemifts,  by  making  azote  pafs  upon  the  char- 
"  coal  inftead  of  carbonic  acid,  rendered  it  inflammable.  We  long 
"  ago  made  this  experiment  with  charcoal  well  burnt,  and  the  azote 
««  acquired  no  inflammability. 

«  The  fame  chemifts,  to  prove  their  aflertion,  ftate,  that  copper 
"  does  not  decompofe  the  carbonic  acid,  as  iron  does  in  the  experi- 
"  ment  of  Cruikftiank.  But  it  may  be  faid  in  anfwer,  that  as  the 
'«  former  metal  docs  not  decompofe  the  water,  it  may  not  have  the 
"  property  of  decompofing  carbonic  acid. 

"  In  a  word,  the  combination  of  inflammable  gas  with  fulphur,  ob- 
"  tained  by  the  Dutch  chemifts,  and  •which  they  took  to  be  fulphu- 
"  rated  hydrogen,  was  only  a  mixture  of  that  gas  with  the  gafeou* 
"  oxyde  of  carbon  a  little  fulphurated,  of  which  ^we  have  already 
«*  fpokon. 

"  Caiburated  fulphur  is  not  a  difcovery  entirely  new:  fince  our 
**  labour  we  have  learned  that  it  had  been  announced  in  fome  work 
**  or  other  before." 

Alfo  it  clearly  appears  that  this  gafeous  oxyrle  is  formed  from 
water  and  fixed  air,  as  they  could  not  produce  it  by  copper.  Now, 
it  is  well  known  that  fteam  will  not  calcine  copper,  but  only  iron ; 
therefore,  it  muft  convince  every  unprejudiced  mind  that  it  is  from 
the  action  of  the  water  that  the  iron  is  calcined,  that  is  bereft  of  its 
fixed  fire,  as  fixed  air  will  not.  The  French  chemifts  arc  right  in 
faying,  that  the  inflammable  gas  with  fulphur  was  only  a  mixture  of 
that  gas  with'the  gafeous  oxide  of  carbon:  its  weight  will  fufficiently 
afcertain  that.  Nay,  Mr.  Tilloch  fays,  (Philofophical  Magazine  for 
February,  1803),  "A  new  gas,  fulphurated  azotic  gas,  has  been  difco- 
"  vered  in  the  mineral  waters  of  Aix-la-Chapelle  by  M.  C.  Gimbernat, 
•'  fub-dire&or  of  the  mufeum  of  natural  hiftory  at  Madrid,  who  gives 
*'  the  following  account  of  it: 

"  I  have  juft  finiflied  my  labour  on  the  analyfis  of  the  fulphureous 
"  waters  of  Aix-la-Chapellc.  I  have  found  that  the  excipient  of  the 
"  fulphur  in  thefe  waters  is  not  hydrogen,  as  has  hitherto  been  fup  • 
'•  pofed  and  aflerted,  but  azote-  Thefe  water*  contsua  ne  fnlphnr<tteil 

"  hydrogen. 

M 
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this  a  ftrong  preemptive  proof  that  its  inflammability 
comes  from  the  inflammable  body,  and  that  the  water 


"  Sulphurated  azotic  gas  is  a  chemical  body,  theexiftcnceof  which 
"  has  never  been  fufpecled.  Nature  prefents  it  in  abundance  in  the 
"  mineral  waters  of  this  country. 

"  Bcfides  fulphuratcd  azote,  thefe  water*  contain  a  great  deal  of 
"  pure  and  free  azote  interpofed,  arid  in  the  femi-gafeous  date."  Now, 
need  we  be  furprifcd  at  this  air  taking  up  fulphur,  when  even  azote 
will  do  it :  therefore,  in  many  airs  where  fulphur  or  phofphorus  is 
aerialized,  it  is  not  by  hydrogen  gas  —  (See  fome  experiments  made 
by  Mr.  Aecum)  where  water  ar rialized  them  both  ;  and  he  fays,  from 
his  prejudiced  opinions,  that  it  was  from  the  water  being  decompounded. 
Even  charcoal  will  serialize  fulphur.  T  fhould  only  aflc  our  French 
chemifts,  if  they  can  form  this  gafeous  oxyde  by  paffing  dry  fixed  air 
through  iron.  But,  as  Mr.  Cruikfhanks  and  every  one  open  to  common 
f^nfe  muft  know  that  this  air  is  formed  (when  pafling  fixed  air  through 
charcoal)  by  the  fixed  air  receiving  a  part  of  the  charcoal,  as  the  French 
chemifts  formed  it  of  from  45  to  54  part*  in  loo  of  carbonc  ;  therefore 
it  could  not  pofiibly  be  fuppofed  to  receive  this  quantity  of  carbonc  from 
the  metals.  But  could  azote,  you  conjurers,  ad  otherwife  upon  the 
charcoal  than  imbibing  a  part  of  it  ?  It  has  no  oxygen  to  lofe.  It  is 
really  hard  to  have  fuch  grofs  abfurdities  to  combat.  But  fuch  has 
been  my  fate  with  this  illiberal  and  uncandid  age.  I  might  fay——— 
but  I  will  not,  reader,  if  thou  pofTcfs  honour,  reafon,  and  common  fenfe, 
thou  may  make  out  the  reft*. 


*  In  an  extract  from  Mr.  Sennebier's  fupplement,  I  fee  he  has  made 
fome  experiments  which  clearly  fliew  what  I  have  long  proved,  that  ve- 
getation turns  pure  air  to  fixed  air:  and  alfo  he  found,  after  me,  that  at- 
mofpheric  air  was  far  more  favourable  to  vegetation  than  oxygen  gas  ;-— 
but  n«t  owing  (as  he  fuppofed)  from  the  azote  it  contains;  no  it  is  owing 
to  its  being  an  air  more  eafily  decompounded  of  its  fixed  fire,  as  my 
works  have  clearly  fhewn.  Take  azote,  and  mix  it  intimately  with  the 
oxygen  gas  of  the  elaboratory,  in  the  fame  proportion  as  the  atmofphere, 
and  it  will  not  by  any  means  produce  vegetation  in  the  fame  vigorous 
manner  as  the  atmofphere.  I  fee  that  Mr.  Sennnebier  alfo  found  that 
mixing  oxygen  gas  with  hydrogen  gas,  upon  the  former  being  formed 
into  the  aerial  acid,  the  acid  united  to  the  hydrogen  gas;  and  they  pro- 
duced (I  found)  the  gafeous  oxide  of  carbone.  That  oxygen  gas  is  not 
even  favourable  to  refpiration,  whofe  organs  arc  more  able  to  a<S  upon  it 
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only  a£b  by  giving  it  its  water  of  competition  :  for  all 
airs  require  water  before  they  are  formed.  In  order  to 
expel  the  fixed  air  from  bodies,  the  acids  to  expel  it  mud 


Gentlemen  of  this  honourable  combination,  I  will  relate  to  you  a  true  ftory- 
A  boy,  eleven  years  of  age,  happening  to  caft  his  eye  upon  fome  (what 
he  called  the  funny}  parts  of  my  writings,  exclaimed,  "  This  is  realizing 
"  the  fable,"  which  he  told  in  the  following  manner,  I  only  varying  it  a 
little,  altering  his  language. 

"  Some  profound  philosophers  peeping  thro*  a  telefcope,  anxioufly  exa- 
"  mining  the  fun,  as  it  had  at  that  time  become  the  fafliion,  one  of  them 
"  was  furprifed  to  fee  an  immenfe  animal  make  his  appearance,  covering 
**  nearly  the  whole  body  of  the  fun,  with  immenfe  legs,  and  a  more 
"  immenfe  probofcis.  This  being  difcovercd,  without  maturely  reflecting 
"  upon  it,  he  immediately  publiihed  it  to  all  his  neighbours,  as  an  extra- 
"  ordinary  phenomenon,  and  they  all  immediately  fet  about  laying  their 
"  wife  noddles  together,  to  invcftigate  the  caufe  and  its  confequences,  de- 
"  duciMg  from  it  the  moft  wonderful  and  aftonifliing  theories,  fo  as  to 
•*  make  all  the  town  and  country,  and  the  public  journals,  gape  with 
"  wonder;  and  the  bellman  went  about  bawling,  '  Surprifing  difcovcries. 
•'  — Wonderful!— -Wonderful! — Wonderful!  1  his  animal  they  fuppofed 
*'  to  be  able  to  dcftroy  the  whole  planetary  fyftem,  by  eating  up  the  fun," 
equally  as  deftruclive  to  us  as  the  firing  of  the  ocean  might  be.  For,  as 
we,  little  fruiting  animals  in  the  creation,  had  already  fet  fire  to  water,  it 
was  eafily  extending  the  combuftion  to  the  ocean,  which  general  confla- 
gration muft  have  extended  to  the  earth  :  fo  we  fee  that  Mr.  Cavendilh 
and  Dr.  Pearfon's  difc overies  and  theories  might  be  equally  as  fatal  to  our 
earth  as  this  equally  wonderful  long-legged,  huge  animal.  "  At  laft  a. 
"  man,  not  having  his  head  formed  for  thefe  marvellous  wonders,  defired 
"  to  fee  the  inftrument ;  and,  upon  clofe  examination,  found  a  fly  had  in- 

"  troduced  itfelf  upon  one  of  the  glafles.      Lo,  the  wonder  ceafed !" 

The  water  depofited  in  firing  hydrogen  and  oxygen  gaffes,  which  you 
found,  Mr.  Cavendifh,  has  had  a  fimilar  confequcnce  as  the  fly. 


than  thnfe  of  vegetables,  I  have  clearly  fhewn.  Dr.  Prieftlcy  fays.  (vol.  v. 
p.  161.)  "  I  found  that  mice  would  not  live  in  dephlogiflicated  air,  [oxygen 
gasl,  till  they  had  completely  phlogifticated  it;  though  they  lived  longer  in 
it  than,  in  proportion  to  its  purity,  with  refped  to  common  air;  and  for 

this  I  cannot  aflign  any  fufficient  reafon." Now  here  it  clearly  mews, 

that  the  mice's  blood  was  not  able  to  injure  all  the  oxygen  gas;  and 
what  it  did  act  upon,  it  operated  fo  flowly,  that  it  injured  the  air  lefs  in 
proportion.  Vegetables  imbibe  hydrogen  gas,  which  gives  them  a  rich 
green  colour.  It  is  owing  to  this  air,  fo  highly  formed  of  fixed  fire  that 
•vegetable*  which  grow  in  coal  mines  have  been  found  fo  green. 

M  2 
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be  mixed  with  water.  In  barytes,  no  fixed  air  can  be 
got  from  it  by  heat  alone,  it  requiring  the  (learn  of  water, 
•which  is  ftrikingly  the  cafe  in  metallic  calces ;  minium, 
by  the  heat  required  to  make  it,  does  not  poflefs  water 
enough  for  its  oxygen  becoming  aerial.  Therefore  it 
requires  to  be  expofed  to  the  air  for  fome  time,  in  order 
to  attract  the  moifture  neceffary.  And  that  it  is  moif- 
ture  only  that  it  requires;  for  if  it  is  moiftened  and  (hut 
up  in  clofe  veflels,  it  .equally  anfwers  as  expofing  it  to 
the  open  air,  and  no  hydrogen  is  formed.  In  Mrs.  Ful- 
ham's  experiments  it  was  very  ftriking :  before  flie  could 
reduce  the  oxydes,  moifture  was  required.  In  forming 
nitrous  air,  it  is  alfo  equally  neceflary.  If  nitrous  va- 
pour pafs  through  water,  nitrous  air  is  rapidly  formed — 
(See  Prieftley,  vol.  iii.  page  200*.)  Alfo,  upon  mixing 
oxygen  gas  and  nitrous  air  over  water,  the  acid  produced 
formed  nitrous  air  again,  veryrapidlyf.  In  the  Galvanic 


•  "  This  will  appear  the  more  extraordinary,  if  it  be  confldcrcd,  that 
water  cannot  be  made  to  imbibe  more  than  about  one-tenth  of  its  bulk 
of  nitrous  air.  The  production  of  it  in  this  cafe,  therefore,  is  quite  ano- 
ther thing,  and  muft  have  a  different  caufe ;  though,  had  the  quantity  of 
it  been  ("mail,  it  might  hare  been  imagined,  that  the  nitrous  air  from  the 
bifmuth  having  impregnated  the  water,  at,  in  fome  degree,  it  neceffarily 
muft,  this  nitrous  air  might  hive  come  from  that  folution. 

"  So  great  is  this  difcharge  of  nitrous  air,  that  if  the  impregnated  waUr 
be  left  to  itfrlf,  it  will  continue  to  emit  air  for  a  day  or  two ;  fo  that  it  is 
not  improbable,  but  that  it  may,  from  firft  to  lad,  yield  fifteen  or  twenty 
times  its  bulk.  On  this  account,  if  this  water  be  confined  in  thin  phials, 
it  will  endanger  the  breaking  of  them ;  and  the  ground  floppies  of  ftrong 
phials  have  often  been  thrown  out  by  it  with  great  violence." 

f  Hefcys,  "the  faturation  of  water  with  nitrous  acid  from  nitrous  air, 
by  means  of  dephlogifticated  air,  makes  a  pica  fing  experiment,  on  account 
of  the  great  quantity  of  nitrous  air  decotrpofed  by  this  means  at  one  pro- 
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experiment,  it  is  very  linking;  when  the  ele$ric  fire, 
after  it  has  attracted  the  phlogifton  of  the  metals  it  paf- 
fes  through,  attracts   the  water  neceffary  to  its  aeiial 
compofition.     Alfo  in  Mr.  Henry's  experiments,  in  paf- 
fing  the  ele&ric  fpark  through  the  hydrocarbonated  airs, 
and  alfo  the  marine  acid,  it  clearly  (as  he  found)  required 
water  for  the  forming  of  air  or  gas.    In  fhort,  Chemiftry 
is  full  of  examples  j  but  the  moft  {hiking  are,  the  form- 
ing of  airs  by  reducing  the  calces  of  metals  with  hot 
charcoal,  and  different  airs  are  formed,  —  the  caufe  of 
which  I  have  already  fully  explained,  and  I  hope  fatis- 
fa&orily ;  at  leaft  I  am  certain  I  have  done  it  to  the  can- 
did mind.     Befides,  I  fhould  juft  aflc  ourama/chemifts, 
who  are  every  day  getting  more  extravagant  with  their 
abfurd  flights,  How  could  the  nitrous  air  be  formed  in 
thefe  experiments  of  Prieftley  juft  quoted  ?     Could  the 
water  attract  the  oxygen  from  the  nitrous  acid,  when  it 
became  nitrous  air  ?  —  Anfwer  this,  ye  poor  deluded 
French  votarifts !     Of  all  the  abfurd  theories  that  have 
hummed  mankind,  this  is  certainly  the  moft  ridiculous : 
at  leaft  it  has  been  fupported  the  moft  extravagantly  and 
the  moft  violently,  and  alfo  the  moft  diflionourably;  op- 
preffing  Juftice,  Honour,  Reafon,  Common  Senfe,  and 
Truth.     But,  Magna  ejl  Veritas  &  pravalebit.     The  day 
of  retribution  will  come. 

The  great  body  of  our  aerial  chemifts  never  queftion 
this  abfurd  aerial  fabric,  built  up  to  the  very  clouds, — 


cef»,  the  quicknefs  -with  which  the  decompoGtion  is  made,  and  the  vifible 
effcd  of  the  fuddcn  impregnation  on  the  water.  For  the  furface  of  it 
inflantly  becomes,  as  it  were,  oily,  defcending  in  waves  from  the  top  to 
the  bottom  of  the  water,  while  nitrout  air  iffues  plentifully  from  the  bot- 
tom and  fide*  of  the  veffel ;  a  moft  remarkable  phenomenon,  of  •which  a 
full  account  will  be  given  in  a  proper  place." 
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nay,  even  to  the  moon.  They  drain  their  imagination 
to  make  it  more  ridiculous,  if  poffible.  All  the  bodies 
upon  the  earth  are  made  of  airs  •,  even  the  very  brains  of 
our  aerialiftsy  animals,  vegetables, — nay,  minerals ;  even 

the  mould  which  the  vegetables  grow  in  *! But  I  am 

confident  that  they  will  not  receive  common  fenfe,  with- 
out it  comes  in  fuch  a  form  that  there  is  no  chink  or 
loop-hole  for  them  to  efcape  out  of,  with  their  aerial 
flights !  Now,  I  think  I  have  them  fixed  in  refpeft  to 
the  airs  which  their  oxides  give  out  upon  being  reduced, 
viz.  fixed  air  and  azote  •,  and  that  they  imbibe  no  fixed 
air  or  azote,  but  only  pure  air  from  the  atmofphere,  as 
they  calcine  more  quickly  in  pure  oxygen  gas. 

Let  us  attend  to  Dr.  Prieftley's  experiment  on  the  calx 
of  Mercury,  with  a  little  lead  in  it  formed  by  trituration  : 
See  vol.  iv.  fe£lion  16.  (The  whole  fection  will  be  too 
long  to  quote,  therefore  I  mud  refer  my  reader  to  it.) — 
He  found  thefe  metals  would  not  be  calcined  without 
oxygen  gas,  and  that  this  air  was  imbibed  by  the  black 
powder.  So  that  he  fays,  p.  149!* 


•  See  an  abfurd  paper  in  the  Philofophical  Magazine,  l»y  M.  Otto.— — • 
I  fliould  think  Mr.  Tilloch  even,  Mr.  Kirwan,  muft  be  afhamcd  of  your 
collection  in  favour  of  Laputa:  it  even  exceed*  Mr.  Nicholfon's  Journal* 

\ "  In  order  to  obferve  the  nature  and  progrefs  of  this  operation  to 
more  advantage,  I  filled  a  glafs  phial,  of  about  ten  ouncci,  one-fourth  part 
full  of  this  mixture  of  mercury  and  lead;  and  inverting  it  in  a  bafon  of 
the  fame,  I  agitated  it  with  my  hand,  and  prefently  found  that  the  air 
•within  the  phial  was  fenfibly  diminiflicd,  an  evident  proof  that  it  wat 
pMogifticated ;  and  in  about  ten  minutes  the  diminution  amounted  to 
ene-nfih  of  the  whole,  after  which  no  agitation  had  any  more  effe.ft  upon 
it.  Examining  this  air,  I  found,  at  I  expected,  that  it  extinguifhed  a 
candle.  Indeed  it  w*i  completely  phlogifticatcd,  not  beirg  at  all  affc<ftei 
fc  uitrcus  air.  ' 
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But  when  he  expelled  this  air  from  this  black  powder, 
he  found  it  principally  fixed  air  and  azote  :  See  pp.  9, 
li.  where  I  have  given  the  quotation.     He  alfo  fays, 
(page  150.)  "  When  I  agitated  this  amalgam  in  fixed  air, 
nitrous  air,  inflammable  air,  or  in  any  kind  of  phlogifti- 
cated  air,  no  black   powder  was  produced,   and  thofe 
kinds  of  air  remained  unaltered."  —  What  a  Herculean 
labour  have  I,  to  force  open  their  eyes  !     It  is  allowed, 
that  no  air  will  calcine  bodies  but  pure  air.     Let  this  air 
pafs  through  lime  water,  and  inclofe  it  in  aveflel  wherein 
fome  lead  is  placed  to  be  calcined.     At  firft  the  lead, 
by  the  action  of  the  fire,  burns  to  a  grey  calx.    Then, 
byloweringthe  fire  bya  long  procefs  of  roafling,  minium, 
after  that  letharge  all  in  the  fame  air  which  had  no  fixed 
air  in  it  ;  alfo  what  different  airs  thefe  different  ftates  of 
lead  give  back  again.  —  See  page  9,  where  a  long  quota- 
tion is  made  from  Dr.  Prieftley's  4th  volume,  page  144. 
This  then  clearly  proves,  beyond  all  doubt,  the  air  is 
changed  in  the  procefs,  from  pure  air  or  oxygen  gas,  to 
fixed  air  and  azote  :  this  is  incontrovertible.     But  I  am 
tired  with  (hewing  that  white  is  not  black;  it  is  too  ridi- 
culous to  make  any  further  obfcrvations. 

0  ttmptra  ! 


The  Appendix  to  the  Critical  Review,  alfo  fays  :  "  A 
"  ftriking  experiment  was  that  in  which  the  hydrogen 
"  decompofes  the  carbonated  gas,  by  taking  away  its 


cc 


oxygen. 


Now,  it  appears  that  the  fixed  air  is  capable  of  being 
united  with  hydrogen,  and  forming  this  gafeous  oxydc; 
and  need  we  be  furprifed  at  this  aerial  acid  uniting  to 
phlogifton  ?  Will  not  all  the  acids  unite  with  phlogifton, 
forming  nitrous  air  and  vitriolic  acid  air  ?  Even  the 
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acetic  acid  will  unite  withphlogifton — fee  Henry's  vine- 
gar. But  M.  De  SaiTure's  experiments  clearly  prove  it. 

I  See  the  Philofophical  Magazine.) And  another  fact 

he  obferved,  (which  alfo  clearly  proves  my  theory),  that 
when  the  electrical  fpark  was  taken  in  fixed  air,  there 
was  fome  moifture  depofited  in  the  procefs,  which  wag 
clearly  from  this  principle;  as  the  fixed  air,  or  aerial 
acid,  got  faturated  with  phlogifton  from  the  electric 
fpark,  it  depofited  part  of  its  water.  So  even  in  fixed 
air  pafling  through  hot  charcoal,  upon  faturating  itfelf 
with  the  charcoal,  part  of  its  moifture  will  be  precipi- 
tated and  imbibed  by  the  hot  charcoal :  all  which  fact* 
arc  clearly  proved  from  the  well-known  principles  of 
chemiftry.  I  forgot  to  mention  that  —  the  oxmuri- 
atic  gas,  acting  upon  this  gafeous  oxyde  of  carbon, 
burns  its  phlogifton,  or  lets  loofe  its  fire ;  and  in  confe- 
quence,  the  fixed  air  it  is  united  with  is  fet  loofe  j  but  it 
is  done  in  a  very  flow  manner,  very  different  from  actual 
combuftion  with  oxygen  gas.  But  for  a  full  explanation 
of  their  action  upon  each  other,  fee  my  paper  in  the 
Gentleman's  Magazine,  for  January  1802. 

The  Dutch  chcmifts,  itisfaid,  "approaching  nearer  to 
Dr.  Prieftley  and  Mr.  Cruiklhanks  than  the  French  che- 
inifts,  imagine  it  to  he  a  compound  of  hydrogenous  gas 
and  carbon."  Now  thefe  experimenters  clearly  find, 
that  this  gafeous  oxyde  of  carbon,  beyond  a  doubt,  is 
formed  of  an  inflammable  air.  But  that  it  is  not  formed 
of  hydrogenous  gas  and  carbon,  is  clear  from  firing  it 
with  oxygen  gas.  Mr.  Cruikfhanks,  by  the  combuftion 
procured  above  double  the  quantity  of  fixed  air,  than 
the  oxygen  gas  employed,  and  it  required  very  little 
«xygen  gas  to  burn  it.  Now,  according  to  the  opinion 
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of  the  Dutch  chemifls,  that  this  air  is  formed  of  hydro- 
genous gas  and  carbon ;  there  ought  to  have  been  rhuch 
lefs  of  fixed  air  produced  in  the  combuftion,  as  part  of 
the  oxygen  would  have  gone  to  have  formed  water  with 
the  hydrogen ;  and,  inftead  of  a  fmaller  proportion  of 
oxygen  being  required  for  its  combuftion,  there  ought 
to  have  been  a  greater  proportion.  And  alio,  as  Mr. 
Cruikfhanks  obferves,  they  produce  no  water  in  their 
combuftion,  when,  according  to  the  opinions  of  the 
Dutch  chemifts,  they  ought  to  produce  a  great  quantity. 
Therefore  my  reader  muft  be  ftruck  with  this  conviction, 
that  all  their  attempts  to  account  for  the  phenomena  on 
the  French  theory,  are  truly  abfurd  j  but  with  mine,  no- 
thing is  more  rational. 

I  have  clearly  proved,  that  the  alkaline  falts  being 
made  cauftic,  is  by  fire  expelling  their  fixed  air,  and 
fupplying  its  place  in  the  falts  :  therefore  cauftic  falts  are 
formed  with  the  fire  they  received  from  the  lime.  Now 
it  is  well  known,  that  the  cauftic  volatile  alkali,  or  pure 
ammonia,  will  calcine  and  difiblve  copper.  But  this  pro- 
cefs  is  performed  by  the  fire  of  the  alkali  a£ling  upon  the 
phlogifton  of  the  metal,  aided  at  the  fame  time  by  pure 
air,  and  by  producing  a  flow  combuftion.  If  this  pro- 
cefs  is  conducted  in  a  glafs  bottle,  filled  either  with 
atmofpheric  air  or  pure  oxygen  gas,  (both  previoufly 
pafled  through  lime-water),  all  the  pure  air  will  be  im- 
bibed by  the  mixture  ;  part  of  the  oxygen  gas  entering 
the  calx  of  copper,  and  another  part  entering  the  ammo- 
•nia,  making  it  carbonated.  From  whence,  you  vague 
theorifts  !  comes  the  charcoal  in  the  procefs  ?  I  fhould 
wifli  the  tyro  to  perform  this  fimple  experiment,  and 
reafon  for  himfelf,  and  be  no  longer  the  dupe  of  this  vile 

combination. 

N 
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The  experiment  of  the  French  chemifts  in  firing 
hydrogen  and  oxygen  gafles,  producing,  as  they  fay,  only 
water,  and  nearly  in  weight  to  both  airs.  Now,  only 
confider  how  complicated  experiments  of  this  kind  are  ; 
the  accurate  knowledge  of  the  weight  of  the  airs  con- 
fumed,  &9.  But  the  moft  material  motive  is,  the  French 
vanity  in  giving  birth  to  a  revolution  in  chemiftry,  and 
alfo  the  experiment  being  performed  with  great  pomp 
before  their,  king.  Therefore,  as  we  have  feen  the  great 
errors,  in  fome  of  the  common  experiments,  to  favour 
their  theory,  can  we  be  furprifed  at  their  errors  in  this  ? 
But  to  the  man  of  common  fenfe  I  addrefs  myfelf :  is  it 
not  more  likely  there  are  fome  errors  in  the  experiment, 
than  that  fuch  an  extraordinary  phenomenon  Humid  take 
place,  as  water  being  formed  of  thefe  airs.  Before  Na- 
ture forms  her  works,  (he  muft  have  the  materials :  then 
confider  the  immenfe  body  of  waters  upon  the  earth,  and 
confider  the  immenfe  volume  that  thefe  airs  would  fill 
before  the  water  was  formed :  then  what  would  contain 
them,  as  they  are  not  to  be  exhibited  in  their  feparate 
ftate,  but  in  the  form  of  airs.  But  only  confider  this 
fact,  (as  Mr.  Paul  obferves,  fee  page  74.)  That  hydrogen 
"  obtained  by  means  of  fulphuric  acid,  water,  and  iron, 
"  in  a  humid  way,  it  has  a  different  flavour;  fomewhat 
"  hepatic."  Then  in  firing  this  hepatic  air  with  oxygen 
gas,  in  a  flow  combuftion,  only  water  is  produced.  Is  it 
not  evident,  then,  that  the  vitriolic  acid  in  this  air,  by 
the  combuftion  efcapes  ?  But  clearly  the  way  to  afcer- 
tain  the  experiment  moft  accurately,  is  to  perform  it  by 
one  explofion  upon  the  airs,  without  working  whole  days 
upon  the  combuftion;  and  when  done  in  this  manner, 
there  is  a  great  refiduum  of  an  acid  water,  and  alfo  it  is 
lefs  in  weight  than  the  airs  confumed. 
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Mr.  Fourcroy,  that  wonderful  aerial  chemift,  in  his 
moft  wonderful  theory  of  animal  life,  fays,  that  animal 
fubftances  confift  principally  of  azote ;  and  the  great  ex- 
periment to  prove  this  is,  that  the  nitrous  acid  produces 
azote  with  animal  fubftances.  But  Dr.  Prieftley,  in  his 
2d  volume,  fe£r..  viii.  {hews  that  he  procured  with  flrong 
nitrous  acid  and  animal  fubftances,  nitrous  air,  fixed  air, 
and  inflammable  air — nay,  even  a  kind  of  common  air. — 
Speaking  of  the  air  from  the  nitrous  acid  and  falmon,  he 
fays,  (page  150)  "  The  air,  in  all  the  ftages  of  thisexpe- 
"  riment,  was  in  part  fixed,  precipitating  lime  in  lime. 
"  water.  In  the  middle  of  the  procefs,  the  refiduunt 
"  was  nitrous;  but  only  in  a  flight  degree.  Towards 
"  the  conclufion  it  had  no  fenfible  efFecl:  on  common- 
"•  air;  and  at  laft  it  burned  with  a  blue  lambent  flame, 
"  which  continued  a  confiderable  time  after  I  had  with- 
"  drawn  the  candle  by  which  it  had  been  fet  on  fire.  In 
*{  the  air  that  came  juft  before  the  laft,  a  candle  barely* 
c*  went  out,  furrounded  by  a  flight  flame  of  that  colour." 

Alfo,  (page  151.)  "  Air  produced  from  a  number  o£ 
"  wafps,  diflblved  in  fpirit  of  nitie,  was  partly  fixed, 
"  and  the  refiduum  fo  far  nitrous,  that  two-meafures  of 
"common  air,  and  one  of  this,  occupied  the  fpace  of 
"  2^  meafures.  When  the  flame  of  a  candle  was  dipped 
""into  it,  it  burned  with  a  greenifh. lambent,  flame," 

But;  nioft  of  the  French  experiments  are  to  be  doubt- 
ed. If  the  nitrous  acid  is  applied  to  moft  bodies,  it  is  well" 
known  that  air  is  procured  from  the  mixture,  which  they 
fay  is  from  a  decompofition  of  the'  acid.  But  when  ap- 
plied to  animal  fubftances,  the  air  procured  is  not  from, 
the  acid,  but  the  animal  fubftance,  they  fay.  —  Lavgbabfa 
in.  the  extreme! 

N  2. 


But  that  not  only  nitrous  acid,  but  all  other  bodies 
formed  of  it,  may  be  formed  into  what  they  call  azote, 
Dr.  Prieftley  fays,  (vol.  iii.  p.  328.)  fpeaking  of  dephlo- 
giflicated  nitrous  air*. 

But  they  force  their  theory  to  turn  the  nitrous  acid  into 
all  fhapes,  and  to  bq  formed  of  their  wonderful  elements- 

Mr.  Fourcroy  being  beat  from  his  former  hypothecs, 
feeing  how  very  abfurd  I  had  made  it  appc&r ;  therefore 
he  and  his  coadjutors  muft  produce  fomething  to  keep 
up  the  humy  or  gull  the  credulous  multitude,  the  fervum 
pecus :  and  he  adopted  this  abfurd  hypothefis,  taking  his 
opinion  from  thefe  experiments  of  Dr.  Prieftley.  We 
will  more  accurately  inveftigate  them.  The  Dr.,  prone 
to  hypothefis,  had  at  firft  adopted  an  idea  that  vegeta- 
ble fubftances  yielded  nitrous  air  with  the  nitrous  acid, 
and  animal  fubftances  azote ;  but  by  continuing  his  ex- 
periments he  greatly  relinquiftied  the  idea,  as  we  fhall 
fee  in  our  examination.  In  page  154,  he  faysf: 

•  "  No  lefs  remarkable  was  the  refult  of  heating  malleable  iron  in 
this  air.  For  the  bulk  of  the  air  was  incrcafed,  and  yet  afterwards  no 
part  of  it  was  imbibed  by  water.  It  was  all  phlogifticated  air,  without 
any  mixture  of  fixed  air.  It  fecms,  therefore,  as  if  this  kind  of  air  wanted 
nothing  but  phlogifton  to  make  it  phlogifticated  air,  and  nothing  but  the 
principle  of  heat  to  make  it  dephlogifticated  air. 

"  This  experiment  happening  to  draw  my  particular  attention,  I  re- 
peated it  very  often,  and  always  had  the  fame  refult,  though  with  vari* 
ations,  depending  on  the  quantity  of  tke  air,  and  the  heat  I  was  able  to 
apply." 

f  "  Both  the  vilite  and  the  yolk  of  an  egg,  which  I  tried  feparatelff 
yielded  a  confidcrable  quantity  of  air,  when  diffolved  in  fpirit  of  nitre, 
and  the  difference  between  them  was  not  fenfible.  In  both  cafes  part  of 
the  air  was  fixed,  precipitating  lime  in  lime  water,  and  the  refiduum  was 
fo  far  nitrous,  that  two  mcafures  of  common  air,  and  one  of  this,  occu- 
pied the  fpacc  of  aj  meafurcs." 
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All  oils  or  animal  fat,  yield,  according  to  the  Docior, 
with  the  nitrous  acid,  only  fixed  air  and  nitrous  air.  He 
alfo  fays,  page  157*: 

Wheix  fpeaking  of  the  air  he  got  from  the  nitrous  acid 
and  charcoal,  cork,  &c.  he  fays,  (page  140):  "  With  a 
"  moderate  degree  of  heat  the  air  was  ftrongly  nitrous ; 
"  and  with  a  great  heat  the  air  was  turbid,  and  much 
"  lefs  nitrous."  Now  we  fee  how  the  produce  varies, 
according  to  the  heat  applied ;  and  this  confirms  my 
do£trine,  that  great  heat  makes  the  acid  more  intimately 


*  "  From  part  of  the  brain  of  a  ftieep,  diflblved  in  ftrong  fpirh  of 
nitre,  I  got  a  quantity  of  air,  about  half  of  which  was  fixed  air,  precipi- 
tating lime  in  lime-water,  and  the  remainder  was  fo  far  nitrous,  that  two 
meafures  of  common  air,  and  one  of  this,  occupied  the  fpace  of  2|  mea- 
fures.  When  it  was  completely  difTolved,  and  by  a  ftrong  heat,  the  air 
came  over  very  turbid,  and  a  candle  burned  in  it  with  a  lambent  greenifh 
fit  me. 

"  I  repeated  the  experiment  with  part  of  the  fame  brain  that  wa» 
lolled,  and  with  the  fame  refult ;  except  that  I  did  not  continue  the  pro- 
cefs  fo  long.  The  refiduum  of  this  air,  when  the  fixed  air  was  wafted 
out  of  it,  was  fo  much  nitrous,  that  two  meafures  of  common  air,  and 
one  of  this,  occupied  the  fpacc  of  2  l-Jth  meafures. ,  This  I  tried  with 
the  laft  of  the  three  portions  of  air  that  I  took.  The  firft  and  fecond 
were  not  fo  highly  nitrous;  and  yet  I  am  confident  that  all  the  three 
portions  were  wholly  the  produce  of  the  folution,  both  the  phial  and  the 
tube  being  filled  with  bubbles,  in  the  form  of  froth,  before  I  took  any  air 
at  all. 

"  A  piece  of  boiled  mutton,  diflblved  in  very  ftrong  fpirit  of  nitre 
yielded  air,  which  was  partly  fixed,  with  the  refiduum  fo  far  nitrous,  that 
two.  meafures  of  common  air,  and  one  of  this,  occupied  the  fpace  of  il 
meafures.  Diflblving  a  quantity  of  the  fame  mutton,  in  the  fame  fpirit 
of  nitre,  diluted  with  an  equal  quantity  of  diftilkd  water,  I  procured  air 
which  was  not  half  fo  much  nitrous  as  that  in  the  preceding  experiment. 
With  the  fame  refult  I  alfo  made  this  experiment  with  the  white  of  an 
egg,  which  gave  air  much  lefs  nitrous  when  Jifiblved  in  a  diluted  fpirit  of 
nitre,  than  in  the  former  cafe." 
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unite  with  the  phlogifton  of  thefe  bodies,  and  expand' 
them  into  a  more  light  air, — juft  the  fame  as  in  that  ex- 
periment of  the  Doctor's, — (fee  page  92,  where  I  have 
quoted  it),  the  nitrous  dephlogifticated  air,  as  he  calls 
it,  turning  into  azote.  Alfo,  that  thefe  different  airs  are 
not  elements,  but  only  the  acid  united  to  phlogifton ; 
for  by  diluting  the  acid  he  got  a  lefs  nitrous  air,  the  acid 
being  not  fo  ftrong,  and  does  not  faturate  itfelf  with  fuch 
a  high  faturation  of  phlogifton.  The  fame  with  vegeta- 
bles. But  I  {hall  refer  my  reader  to  the  Doctor's  book. 
— In  accounting  for  the  nitrous  air  from  falmon,  he  fup- 
pofes  it  might  be  owing  to  its  turning  to  charcoal  from 
being  dried.  My  reader  will  no  doubt  fmile !  If  I 
may  be  allowed  to  argue  a  little,  to  introduce  a  little  com- 
mon fenfe  into  our  philofophical  reafoning  ;  all  animal 
fubftances  putrify  in  the  air  ;  this  is,  they  fay,  from  the 
oxygen  that  the  air  contains ;  animal  life  fubfifts  by 
breathing,  this,  they  fay,  is  from  the  oxygen  the  air 
contains  j  animals  live  upon  vegetables,  which  they  fay 
poffefs  no  azote,  and  none  is  received  in  refpiration ;  from, 
whence,  then,  is  this  great  animalizer  received,  you  half- 
witted philofophers  ?--  Go  fo  bed,  go  to  bed,  and  let  the 
world  be  no  more  peftered  with  fuch  abfurdities? 

Mr.  Thenard,  upon  vinous  fermentation,  could  not. 
deleft  any  azote  in  vegetables,  though  fought  for  with  the 
gveateft  attention.  But  all  that  pomp  upon  Lavoifier's 
theory,  which  he  difplays,  and  which  he  thinks  fuch  a 
a  national  honour,  I  flatter  myfclf  is  not  correct,  but 
muft  be  given  to  England  through  my  labours,  though 
the  debafed  combination,  Reviews  and  Journals,  want 
to  tear  it  clandestinely  from  us. 

In  the  next  fedtion  the  Doctor  fays,  (page  161)  "  The 
"  celebiated  Mr.  Stahl  obferred,  that  by  diftilling  iron  in 
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"  the  marine  acid,  fome  nitrous  acid  was  produced.  Mr. 
"  Woulfe  informs  me,  that  he  had  done  the  fame  by  a 
"  procefs  different  from  that  of  Stahl ;  and  alfo  that  he 

tc  has  converted  the  acid  of  nitre  into  the  marine  acid. 

r* 

"  which  I  believe  was  never  done  before.— —This  I  con- 
"  fider  as  a  capital  difcovery ;  and  whenever  this  excel- 
"  lent  chymift  (hall  think  proper  to  'publifh  his  procefs, 
"  it  will,  I  doubt  not,  be  a  great  means  of  advancing  the 
"  bounds  of  natural  knowledge." 

The  above,  with  many  other  arguments  that  might  be 
advanced,  (hew  that  the  acids  may  be  changed.  This  is 
proved  in  fifty  inftances  that  might  be  named. 

Mr.  Watt,  in  the  Philosophical  Tranfac~Hons,  vol.  74, 
p.  348,  fays,  "  And  by  the  experiment  I  have  mentioned 
"  of  Dr.  Prieftley's,  (6)  it  appears  that  nitre  can  produce 
"  one  half  of  its  weight  of  dephlogifticated  air."  And 
Dr.  Prieftley  fays  in  the  fame  volume,  p.  297  *. 


*  "  At  Mr.  Watt's  requeft,  I  endeavoured  to  afeertain  the  quantity 
of  acid  that  was  expelled  from  nitre,  in  procuring  the  dephlogifticated 
air  from  it.  To  do  this,  I  put  two  ounces  of  purified  nitre  into  a  glafs 
retort,  and  receiving  the  air  in  300  ounce  meafures  of  water,  only  filled 
each  recipient  half  full,  and  agitated  the  air  very  much  in  the  water,  in 
order  to  make  the  water  imbibe  as  much  as  poflible  of  the  acid  that  it 
contained.  However,  notwithstanding  this  agitation,  every  vcflel  of  the 
air  retained  a  ftrong  fmell  of  the  acid.  The  moment  the  air  ccafed  to 
come,  1  filled  a  large  phial  with  the  water,  and  carrried  it  to  Mr.  Watt> 
who  carefully  examined  it;  and  in  a  paper  which  he  prefented  to  the 
Royal  Society,  and  which  is  publifhed  in  the  Philofophical  Tranfadions, 
he  has  given  an  account  of  the  quantity  of  acid  that  it  contained,  com- 
puting from  the  fpecimen  that  I  brought  him  the  quantity  that  was  con- 
tained in  all  the  300  ounce  meafures  of  water;  from  which  it  may  be 
fairly  inferred,  that  there  was  no  occafion  to  fuppofe  that  any  of  the  acid 
entered  into  the  compofition  of  the  air,  but  that  it  was  ull  either  rendered 
volatile,  or  retained  in  the  water." 
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Now,  what  proportion  muft  the  azote  have  formed  in 
the  nittous  acid  of  the  nitre  ?  Mr.  Lovoifier  and  De  la 
Place  fay : 

"  Pot-aft       7  oz.  6  gros    51.84  grains,  =  4515.84  grain*: 
Dry  acid     8        I  21.16  =  4700.16 

The  above  quantity  of  diy  acid  is  compofed  of 

Oxygen       6  oz.  3  gro»    66.34  grains,  =  3738.34  grain*. 
Azote         I        5  35.81  =     961.8*." 

But  even  they  are  obliged  to  acknowledge,  that  thic  fup- 
pofed  formation  of  the  nitrous  acid  is  not  confirmed  by 
their  own  experiments,  and  what  Mr.Fourcroy  is  obliged 
to  fay  in  his  Philofophy  of  Chemiftry,  (fee  page  8  of  this 
pamphlet),  —  I  have  endeavoured  to  bring  all  the  great 
mailers  or  founders  of  this  French  theory,  and  their 
experiments  upon  which  they  founded  their  opinions, 
into  a  group. 

But  any  of  the  acids  may  be  neutralized  and  aerialized 
in  the  date  of  what  they  call  azote,  as  Do&or  Prieflley 
fliews  that  fixed  air  by  heat,  and  the  fixed  fire  of  iron, 
became  an  azote.  But  azotes  will  be  found  to  differ 
according  to  the  acid  they  are  made  from.  As  fixed  air, 
when  faturated  with  fire,  produces  a  different  kind  of 
what  they  call  oxygen  gas  than  that  made  from  nitre; 
and  alfo  that  made  from  nitrous  air  differs  from  both, — 
namely,  that  air  which  Dr.  Prieftley  calls  dephlcgiflicated 
nitrous  air,  and  which  air  is  not  refpirable,  but  only  ca- 
pable of  making  our  wife  thcorifts  feet,  dance,  and  caper 
like  Merry  Andrews  to  a  French  cotillon,  while  it  makes 
their  heads  roam  at  large  into  their  aerial  regions,  their 
fenfations  being  mod  ecflatic,  (and  I  mould  fay,  lunaftic ; 
or,  Rill  more  apropos,  LaputaJlic.J  —  Sec  Dr.  Beddoes 
and  Davy's  Reports.  No  flage  quack  ever  exhibited 
fuch  Wonders!  WONDERS!!  BONDERS!!! 


The  French  theory  fays,  that  this  conjurer,  Oxygen 
forms  metallic  oxides,  and  that  fixed  fire  has  nothing  to 
do  in  the  procefs,  which  appears  equally  abfurd  with  their 
ether  doctrines.  Mr.  Prouft  has  clearly  {hewri,  after  me» 
that  fulphur  unites  to  metals,  and  that  oxygen  has  no- 
thing to  do  in  the  procefs,  as  in  pyrites.  (See  Nicholfon's 
Journal  for  February  1802.)  Alfo  in  cinnabar;  it  is  well 
known  that  in  making  of  it,  the  mercury  poured  into  a  re- 
tort with  melted  fulphur,  produces  a  moft  active  inflam- 
mation. Now  I  only  aflc  medical  gentlemen,  if  the  mer- 
cury in  the  cinnabar  is  not  in  the  ftate  of  calcination  ?  It 
is  well  known,  that  mercury,  in  its  metallic  flate,  is  per- 
feftly  inactive  in  the  fyftem;  THEN  is  CINNABAR  so  ? 
No :  as  Mr.  Prouft  fays,  Mercury  has  a  ftronger  attrac- 
$ion  for  fulphur  than  even  the  conjurer,  Oxygen*.  But 


*  Mr.  Chcvcnix's  experiments  prove,  that  the  fixed  alkalies  calcine 
even  platina;  and  furely  the  moft  prejudiced  chemift  cannot  fay  that 
oxygen  has  any  thing  to  do  in  the  procefs.     Mr.  Prouft  fays,  "  Artificial 
cinnabar  tonftantly  yields  85  per  cent,  of  mercury  on  the  one  hand ;  on 
the  other  it  rclinquifhes  14  ar.d  145  of  fulphur  to  the  antimony  which  is 
ufed  for  effecting  its  deccinpofition.    The  mercury  is  not  therefore  oxi- 
ginated  in  cinnabar."     He  alfo  fays,  "  Mercury  poured  into  a  retort  with 
melted  fulphur,  always  occafions  an  inflammation ;  but  if  both  have  been 
preyioufly  heated,  the  union  takes  place,  and  the  sethiops  afford  cinnabar 
without  flame.     As  to  that  which  accompanies -the  procefs  ufed  by  the 
Dutch^U  deferves  to  be  better  examined  than  has  hitherto  been  done," — 
Jfexv  here  it  appears  that  mercury  poured  upon  melted  fulphur,  produces 
inflammation,  and  this  inflammation  is  induced  without  oxygen,  as  the 
cinnabar  has  BO  oxygen.     Therefore  it  muft  be  performed,  as  I  have  all 
along  proved,  by  the  earth  of  the  mercury  attracting  the  fulphur,  and 
which  chemical  action  fets  its  fixed  fire  free  as  actual  fire,  the  fulphur 
fupplying  its  place,  the  fame  as  oxygen  gas^does;  or,  more  properly,  the 
fixed  air  and  water  of  the  oxygen  gas.     The  Dutch  experiments  here  al- 
luded to,  were  firft  made  by  me,  though  no  Chemift  or  Reviewer  would 

do  m^  the  juftice  to  give  them  to  me. 

O 
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know  this :  Various  bodies  calcine  metals  as  well  as  oxy- 
gen ;  as,  all  the  acids,  water,  fulphur,  alkalies,  fpirits 
of  wine,  &c.  &c.  and  that  this  conjurer  has  nothing 
to  do  in  the  bufinefs,  as  I  have  clearly  proved.  And, 
reader,  if  thou  art  not  completely  fatisfied  that  this  theory 
is  perfectly  abfurd,  and  unable  to  explain  the  phenomena, 
after  what  I  have  clearly  proved  in  my  different  publica. 
tions,  I  can  only  fay,  thou  art  either  nature's  fool,  or  the 
fool  of  this  bafe  combination. 

What  muft  thou  think  at  the  bafe  artifice  they  ufe,  not 
even  mentioning  my  name  or  my  experiments,  though  of- 
ten adopting  them  ;  —  that  they  have  got  hold  of  all  the 
hackney  writers,  traders  and  purchafersin  fciencej  alfo  the 
journalifts  and  reviewers,  and  all  other  periodical  publica- 
tions, their  machinations  extending  to  a  regular  fyftem.  If 
they  knew  their  theory  flood  upon  the  folid  bafis  of  immu- 
table truth,  why  not  court  inveftigation  ?  Now,  I  call 
upon  thee,  my  reader,  whoever  thou  art,  if  thou  art  ftill 
infatuated  with  the  French  theory,  and  err  from  opinion, 
then  come  boldly  forward,  and  (late  thy  objections  to  my 
theory  in  a  manly  way,  and  not  as  this  combination  does, 
by  every  low  artifice  to  fupprefs  difcuflion.  I  am  but  an 
individual:  then  alk  thyfelf,  if  they  weie  not  fenfible  of 
the  foundnefs  of  my  fyftem  and  of  the  perfect  abfurdities 
of  their's,  they  would  have  moved  heaven  and  earth  as  it 
were,  against  its  propagation  and  candid  difcuffion.  No; 
they  tremble  when  it  is  named  :  their  behaviour  has  been 
fo  {hameful  in  the  extreme,  that  when  the  truth  comes  to 
be  fairly  canvafled,  they  must  appear  low  indeed!  They 
may  fend  their  agents  from  London  to  France,  and  even 
over  the  continent ;  and  from  Dublin  and  Edinburgh,  to 
London,  to  confult  how  to  deprefs  my  fystem :  it  will 
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not  all  doj  Truth  will  and  mujl  prevail;  the  public  must 
open  their  eyes. 

Fixed  air  is  faid  to  be  formed  of  carbon  and  oxygen; 
but  as  even  Mr.  Cruikflianks  obferves,  that  the  fixed  air 
formed  is  never  equal  to  the  weight  of  the  oxygen  and 
carbon  confumed,  obferve  what  theimmortalScheelefays, 
page  48.     Mr.  Lavoifier,  that  theoretical  chemist,  feri- 
oufly  propofes  a  manufactory  to  decompound  the  fixed 
air  of  the  calcareous  earths  into  carbon  ;  and  our  Englifh 
chemists,  the  fervile  followers  of  the  French,  fuppofe 
they  have  performed  this  wonderful  decornpofition  by 
the  aid  of  phofphorus.     But  I  have  before  fhewn  the 
abfardity  of  thefe  experiments ;  I  fliall  fay  nothing  fur- 
ther here,  but  only  quote  a  paflage  in  Nicholfon's  Jour- 
nal, by  Citiz.  Steinacher  (from  Annales  de  Chlmie ; )  and 
alfo  refer  to  Mr.  Proust's  experiments,  (page  132),  who 
"•has  informed  the  public,  that,  in  the  distillation  o£ 
phofphorus,  a  combination  of  this  fubstance  with  the 
charcoal  constantly  took  place.      This  important  difco- 
very  extends  much  farther  than  its  celebrated  author  has 
fhewn." 

"  Take  the  most  brilliant  and  most  tranfparent  phof- 
phorus, which  has  not  only  been  strained  through  cha- 
mois leather,  according  to  Woulfe's  method,  but  has  alfo 
been  diflblved  feveral  times  in  nitro-muriatic  acid,  as 
done  by  Count  Muffin-Pufchkin,  or  which  has  been 
treated  with  oxigenated  muriatic  acid,  after  the  mode  of 
Mr.  Juch  of  Wurkburg ;  let  it  be  heated  gently  in  a  long 
flender  tube;  red  parts  will  feparate  from  it.  Put  a  few- 
grains  of  this  phofphorus,  which  is  conceived  to  be  fo 
pure,  on  a  filvcr  fpoon,  and  fet  fire  to  it ;  a  red  trace  will 
remain.  If  the  fpean  be  heated  in  the  dark,  the  red  trace 
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will  be  Teen  still  to  burn,  and  a  coal  will  remain  impreg- 
nated with  phofphoric  acid." 

Alfo  Mr.  Mufket's  experiments  upon  iron  clearly  flicw 
the  abfurdity  of  Mr.  Clout's  and  the  French  philofophers 
opinions  and  experiments,  making  them  out  both  erro- 
neous and  abfurd.     The  leading  experiment  that  made' 
them  adopt  this  abfurd  theory,  was  the  firing  of  oxygen 
gas  and  inflammable  air  producing  water.     This  experi- 
ment Mr.  Cavendifh  is  faid  to  have  'firft  performed,  tho7 
the  French  philofophers  claim  it.     But  the  truth  is,  that 
upon  my  publication  in  1781,  I  there  clearly  prove,  that 
fixed  air,  water  and  fixed  fire,  form  atmofpherical  air ; — 
that  water  enters  into  the  compofition  of  airs,  as  an  eflen- 
tial  part  of  their  compofition,  being,  as  1  ftile  it,  the  wa- 
ter of  compofition.     After  this,  the  different  chemifts  in 
trying  my  theory,  found  the  water  which  I  had  clearly 
proved  to  be  by  different  experiments,  always  depofited 
when  atmofpherical,  air  is  burned.     But  to  differ  from 
me,  they  endeavoured  to  eftablilh  a  theory  that  oxygen 
gas  and  combuflible  bodies  (that  is,  inflammable  gafies) 
form  water.     That  the  acid  which  undoubtedly  oxygen 
gas  contains,  is  not  always  found,  I  clearly  proved  that  if 
the  inflammable  gas,  or  phofphorus  and  fulphur,  (being 
formed  of  a  great  quantity  of  fixed  fire)  are  burned,  the 
combuftion  will  be  fo  intsnfe  as  to  decompound  the  ae- 
rial acid  from  its  aerial  (late.     But  if  the  combuftion  of 
the  heavy  inflammable  gas,  and  inflammable  bodies,  be 
not  fo  intcnfc,  they  will  leave  the  acid  of  the  pure  air  in 
its  aerial  ftate  as  fixed  air. 

But  when  the  combuftions  of  oxygen  gas  and  hydro- 
gen gas  are  flowly  conducted,  the  pure  air's  acid  will 
efcape  with  the  fire  fet  loofe.  I  proved  this  by  palling 


the  ele&ric  fpark  through  the  nitrous  acid;  by  repeatedly 
pafling  it  through,  it  in  time  took  along  with  it  the  acid. 
This  fact  at  full  made  our  wife  philoibphers  wonder,  but 
it  is  now  moft  ftrikingly  confirmed  by  the  Galvanic  ex- 
periments *. 

*  Dr.  Black,  in  fpeaking  of  the  French  theory,  fays, "  I  aliirm  that 

•9 
"  even  to  a  philofopher,  the  proofs  of  the  fundamental  propofitions  which 

"  have  been  acquiefccd  in  by  the  authors  of  this  arrangement,  are  very 
«*  fcanty,  very  flight,  and  very  refined."  I  fay,  they  are  very  prepofter- 
ous,  very  abfurd,  and  very  ridiculous. 

As  there  is  fuch  a  rage  for  new  nomenclatures,  allow  me  to  form  one 
•which  I  do  pofitively  declare  will  be  handed  down  to  pofterity,  while 
their's  wiH  be  damned  by  the  fame  tribunal.       Modern    chemical  phi- 
jofophy,  I  call  puerile  vanity,  and  folly-     Modern  chemical  philofophical 
integrity,  I  call  injujtice.     Modern  chemical  philofophical  candour,  I  call 
deceit.     Modern  chemical  philofophical  efprit  de  corfs  of  their  junto,  tht 
iafe/1  perfection  of  true  fJence.     Modern   philofophical  combination,  tit 
bafe  aftajjins  of  truth  and  its  friends.      Modern  chemical  philofophical  Re- 
viewers and  Journalifts,  the  proftituted  agents  of  f bis  combination. Such  is 

the  NOMENCLATURE  I  give  to  the  French  philofcphy,  which  has  fo  long 
gulled  the  credulous  world,  and,  with  all  my  bafe  and  mean  opponents, 
ihall  be  handed  down  to  the  remoteft  ages,  (along  with  my  important 
truths),  againft  all  the  felfiih  and  bafe  arts  of  my  enemies, — who  arc  alfo 
the  enemies  of  true  fcience,  as  they  have  fo  bafely  endeavoured  to  fup  • 
prefs  them.  Future  ages  will  there  behold  conduct  unparalleled  in  the 
hiftory  of  letters.  There  has  been  many  a  foolifh  theory  configned 
to  oblivion  ;  but  this  French  one  fhall  live,  in  recording  their  hafe 
behaviour  to  me.  Names  that  thought  they  would  be  immortalized 
for  their  difcovcries,  Jhall  be  immortalized,  BUT  now  ?  .  . 

I  wonder  when  John  Bull  will  have  this  French  fcitntific  film 
taken  from  his  eyes  The  gentlemen  of  the  combination  can  bed  tell, 
as  they  have  been  the  principal  means  of  fixing  it  there.  I  flatter 
myfelf  that  his  own  folid  fenfe  and  liberality  of  heart,  will  not  only 
tear  this  fcientific  aerial  film  from  his  eyes,  but  that  he  will  tear  front 
them  all  the  films  of  the  French  revolutionary  principles,  and  fact; 
clofe  to  his  King,  his  Country,  his  Confutation,  his  Religion,  a;: 
God;  and  oppofe  all  the  French  revolutionary  doctrines,  both  icii  n- 
tific,  politic,  dciftic,  and  atheiftic. 
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In  applying  this  French  theory  to  animal  life,  nothing 
can  be  fo  truly  lidiculoua.  In  my  former  publications  I 
have  flicwn  this  in  flrong  colours :  (fee  my  laft  letter  to 
Mr.  Cavendifli).  But  as  our  philofophers  are  beat  from 
one  abfurdity,  they  take  refuge  in  another.  I  (hall  give 
the  laft  hypothtfis,  juft  imported  fiom  the  French  of 
Fourcroy  by  the  Reviewers.  The  Critical  Review  (Ap- 
pendix, vol.  xviii.  p.  521.)  fays  :  "  From  this  quantity  of 
"  azote  our  author  confideis  the  urinary  fecretion  as  de- 
"  figned  to  feparate  the  fuperabundant  azote,  as  the 
"  lungs  feparate  the  fuperabundant  oxygen,  and  the  liver 
"  the  fuperfluous  hydrogen."-— Moft  of  my  readers  will 
fry,  this  muft  be  fome  miftake;  the  lungs'  office  cannot 
be  for  the  difiharging  of  oxygen  -,  when  all  have  hitherto 
agreed  that  the  lungs'  important  office  was  to  receive 
oxygen.  As  to  my  part,  nothing  furprifes  me,  for  I  had 
(hewn  the  extreme  errors  of  their  former  opinionsj  by 
which  they  were  forced  to  this  explanation  of  the  phe- 
nomena, That  the  oxygen  gas  was  not  for  fouring  the 
fyilem,  as  they  fay  is  its  great  operation  in  combuftion. 
As  metals,  for  inftance,  in  the  procefs  of  burning;  our 
thick-headed  philofophical  forefathers,  and  all  the  vul- 
gar, thought  that  the  a&  confifts  in  letting  loofe  the  fire 
of  the  metal,  or  combuftible  body.  No:  —  Our  great, 
Wonderful,  furprifing  French  and  Englifh  philofophers 
of  the  1 8th  and  ipth  centuries,  fay,  It  is  the  a&  of  four- 
ing  the  metal  or  combuftible  body.  So  coals,  charcoal, 
&c.  in  burning,  is  not  a  burning  procefs,  but  a  fouring 
procefs.  So  our  pvcfent  chemiftry  is.  not  an  enlightening 
one,  giving  ekher  light  or  heat;  but  a  darkening)  fouring 
one,  "What  profound  fouring^  black  and  dark  difcoverics  ! 
I  with  Swift  bad  been  living  to  celebrate  them.  I  thirrk 
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his  flying  ifland  would  be  unwoithy  to  have  the  honour 
of  luch  inhabitants.  No — he  mufi.  have  found  another 
ifland  for  fuch  darkening  and  fairing  philofophcrs. — 
Their  province  now  is,  by  all  the  dark  chicanery  human 
pit  is  capable  of,  in  darkening  and  fruring  the  public 
mind,  to  my  great,  enlightening  and  important  difcovc- 
Ties;  —  an  acl  in  unifon,  and  worthy  of  the  authors  of 
thefe  fouring  and  darkening  doctrines,  but  will  one  day 
receive  its  proper  reward;  they  will  be  doomed  to  ever- 
Jafling  darknefs,  but  not  to  oblivion  —  Jieir  fouring  doc- 
trine will  follow  them,  and  pickle  them,  for  a  beacon,  in 
ttrrorem,  that  future  philosophers  may  avoid  their  da/fc 
machinations  and  conduct. 

rrh\sfouritig  doctrine  appears  very  extraordinary  in  putre- 
faction. Bodies  become  alkaline  when  they  pxitrify,  and 
not  four y  by  imbibing  oxygen,  they  fay.  Nay,  more  won- 
derful; the  part  of  the  oxygen  gas  that  is  not  imbibed  by 
the  putrid  body,  is  turned  into  an  acid,  as  fixed  air.  Alfo 
their  theoiy  of  combuftion  appears  here  very  fingular.--- 
Wood,  though  it  pofleiTes  (according  to  them)  fuch  a 
quantity  of  carbon,  will  not  affect  the  air;  but  flefh, 
which  polTetTes  fo  little  carbon,  being  all  azote,  does  not 
turn  the  oxygen  of  the  air  to  the  nitrous  acid,  but  turns  it 
into  fixed  air,  and  that  fo  rapidly,  without  receiving  any 
increafe  of  temperature,  or  producing  any  heat;  for  Dr. 
Monro  found  none,  upon  placing  a  thermometer  in  a 
cadaverous  whale  :  and  this  cadaverous  whale,  that  was 
injuring  the  air  all  around  it  for  miles,  and  for  months, 
turning  the  pure  air  into  fixed  air  (the  fame  as  the  lungs 
in  the' living  animal)  had  no  living  lungs  and  circulation 
to  difcharge  the  carbon,  which  (they  fay)  is  the  office  of 
the  lungs,  Alfp  the  fetus  in  the  womb;  its  blood  is  at- 
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tracking  the  fixed  fire  neceffary  for  its  animal  life  from 
the  blood  of  the  mother,  by  the  placenta.  Then,  accord- 
ing to  the  French  fyftem,  what  becomes  of  its  carbon,  as 
it  has  no  functions  to  difcharge  its  fixed  air?  Anfwer 
we  this,  you  French  votarifts !  But  how  beautifully 
dees  my  fyftem  account  for  it.  The  animal  flefh  attracts 
the  fixed  fire  of  the  air;  the  fixed  fire  that  neutralized 
the  fixed  air  of  the  pure  air,  and  in  confequence  the  ani- 
mal flefli,  becomes  a  high  faturation  of  fixed  fire,  Jailed 
ammonia.  But  in  the  living  animal  this  fixed  fire,  receiv- 
ed from  the  air  by  its  blood,  &c.  the  circulation  does  not 
allow  it  to  accumulate,  fo  as  to  form  ammonia  j  but  fets 
it  loofe,  as  free  fire  producing  animal  heat.  And  in  com- 
-buftion,  the  burning  body  does  not  accumulate  it,  but  it 
ib  L-t  loofe  as  free  fire. 

Fourcroy,  Berthollet,  &c.  were  driven  to  this  azote 
fyftcm,  to  account  for  the  animalizing  principle.     They 
at  fir  ft  fiiid,  oxygen  formed  the  animal  fibre,  and  alfo  ani- 
mal oil.      But  M.  Caiadoii  {hewed,  by  experiments,  the 
abfurdity  of  thofe  opinions;'  Mill  they  pertinacioufly  ad- 
here to  their  other  clement,  azote.    They  are  determined 
to  adopt  any  abfurdity,  rather  than  give,  up  their  high- 
flown  aerial  hypothecs.    It  is  juft  the  fame  with  Barthol- 
s  predifpofing  affinities,  to  reconcile  the  grofscontradic- 
tions  in  their  table  of  attractions.     But,  like  other  che- 
iils,  I  am  fond  of  a  new  nomenclature:  therefore  I 
t.ill   Mr.  Darthollct's  predifpofing  affinities,  predifpofing 
fdl'u's!  to  £.v//our  wife  theorifts.    There  never  was  fuch 
vague  rcuforiing  thrown  together  fincc  chemiftry  exifted. 
My  reader  mud  excufe  me  in  analyfing  them :  I  have  al- 
ready had  too  many  laborious  hours  upon  his  account. 
And  now  the  urinary  functions  are  to  difcharge  the 
:e,  and  the  liver  the  hydrogen.    What  furprifing  mif- 
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chief  thefe  aerial  bodies  do  in  our  animal  fyftem!  as 
much  mifchief  as  they  have  done  in  our  philofophy. — 
But  cannot  thefe  imaginary  beings  be  chained  down  by 
common  fenfe  ?  Thofe  animals  that  live  upon  the  pureft 
oik,  and  drink  nothing  but  pure  water.  As  one  pound 
of  oil,  they  fay,  is  formed  (according  to  Mr.  Lavoifier)  o£ 
tf  12  oz.  and  5  grains,  of  charcoal,  and  3  oz.  2  gros,  67 
grains  of  hydrogen,"  then  how  come  animals  to  be  fup- 
ported  by  thefe  bodies  ?  How  comes  the  Greenlander's 
whale  oil  to  fupport  him,  or  the  olive  oil  and  butter  of 
Europe  fupport  its  inhabitants  ?  .  .  .  They  can  form  no 
animal  flefh,  as  they  poflefs  no  azote ;  the  nitric  acid 
would  be  the  proper  food,  or  animalizer.  And  yet  it 
is  ftrange  to  be  told,  Mr.  fourcroy,  and  your  gaping  cre« 
credulous  Englifh  admirers,  the  Greenlander's  urine  is; 
really^r<?«g/r,  and  has  more  of  this  azote  or  ammonia  in 
it,  than  thofe  animals  that  feed  upon  flefh,  their  perfpir- 
ation  and  urine  being  moft  offenfive.  When  I  treated 
upon  putrefaction,  the  oxygen  gas  or  fouring  principle 
producing  putrefaction,  I  thought  moft  extraordinary ; 
and  was  for  having  thefe  advocates  for  fuch  abfurd  doc- 
trines fwallow  a-  rotten  egg,  by  way  of  putting  a  little 
common  fenfe  into  them.  Now  I  am  for  having  the 
advocates  of  the  azote  fyftem  to  fwallow  a  little  of  the 
urine  of  a  Greenlandcr,  for  the  fame  purpofe  :  I  mould 
think  that  fuch  food  as  the  egg  and  urine  are  adapted  to 
cleanfe  this  combination  of  their  difgraceful,  bafe,  and 
mean  behaviour  to  me.  Such  conduct  requires  ftrong 
remedies  to  cleanfe  and  purify. — As  to  the  liver  being 
the  fecretory  organ  for  hydrogen,  as  water  is  the  body 
which  contains  fo  great  a  proportion  of  it ;  then  drink- 
jng  water  would  furnifli  the  liver  with  the  greateft  pro* 
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^portion  of  hydrogen.  But  they  never  have  had  the  au- 
dacity to  fay  that  water  is  decompounded  in  the  fyftera  j 
but  they  fay  it  is  decompounded  in  far  more  fimple  pro- 
cefles —  putrefaction,  vegetation,  and  metallic  calcina- 
tions, alfo  in  the  fimmering  or  boiling  of  vegetables  in 
water,  &c.  nay,  in  that  common  procefs  of  evaporation. 
Then  why  not  in  the  animal  functions,  which  certainly 
produce  greater  chemical  changes  in  bodies  than  any 
other  precedes ;  which  all  phyfiologifts  allow.  Accord- 
ing to  this  French  theory,  the  greateft  wonder  is,  that 
the  urine  of  animals  is  not  formed  into  French  brandy ; 
for  water  being  formed  of  oxygen  and  hydrogen,  and 
thefe  two  bodies,  with  the  addition  of  charcoal,  form 
fpirits,  (or  brandy).  Therefore,  as  animals  take  in  fuch 
a  quantity  of  carbon,  living  upon  grafs,  and  drinking 
plentifully  of  water,  the  mod  rational  conjecture  is  that 
their  urine  fhould  be  formed  of  brandy,  and  not  of  azote ; 
and  how  the  Diqble  can  our  French  theorifts  find  out  by 
•what  means  the  animal  can  receive  all  this  azote,  as  not 
only  to  form  his  flefh  and  fubftancc,  but  to  be  in  fuch 
abundance  as  to  require  its  conflant  difcbarge?  One 
would  fuppofe,  according  to  the  fame  enlightening  the- 
ory, that  he  muft  feed  upon  the  nitric  acid,  as  that  would 
dircdly  agree  with  all  the  discharges.  The  lungs  to  dif- 
charge  the  oxygen  of  the  acid,  and  the  urine  the  azote.— 
Juft  the  thing  itfclf! 

What  produces  that  accumlation  of  bile  and  liver  com- 
plaints in  hot  countries  ?  It  cannot  be  from  eating  ani- 
mal flefli,  for  they  live  principally  upon  vegetable  food ; 
but  in  cold  countries,  chiefly  upon  animal  food.— Now, 
you  aerial  tltorifls!  (to  introduce  a  little  common  fcnfe 
amongft  you),  it  is  owing  £o  the  immenfe  heat  or  fire 
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there,  which  is  confolidated  or  fixed  into  their  animal 
juices  *$  and  from  this  caufe  putrefaction  is  accelerated 
there. 


*  Count  Rumfcrd  fays  in  his  Eflays,  that  the  boiling  of  vegetable*  la. 
Water  decompound  the  water,  and  by  that  means  increafes  the  nourifii- 
ing  food  of  the  contents  of  the  pot.  I  ihould  fcrioufly  advife  the  Count, 
for  the  future,  to  let  the  pot  boil  quietly,  and  alfo  to  eat  his  apple-pie 
quietly,  even  though  it  ftould  turn  his  mouth.  As  his  philofophical  dif - 
coveries  and  reflections  upon  them  may  turn  his  reputation  as  a  philolb- 
pher — and  as  he  is  fo  much  puffed  up  with  that  reputation,  one  burn  will 
be  more  feverely  felt  than  the  other.  His  apple-pie  produced  difcoverics 
(as  he  thought)  capable  of  explaining  how  Nature  produced  her  greater 
operations — nay,  even  how  animal  heat  was  formed.  Indeed  it  was  a 
moft  fortunate  and  wonderful  apple-pie,  and  a  ftill  more  fortunate  and 
Wonderful  COUNT. — See  his  Effays,  and  alfo  his  Letter  to  Mr.  Pictct.— 
And  all  thefe  from  APPLE-PIE!  Difcoveries  enough  to  deify  them  both, 
with  the  afliftance  of  the  boiling-pot.  O  fweet  apple-pie!  fuperior  to> 
Newton's  apple;  thou  art  immortalized!  Children  have  often  burnt 
their  mouths  from  eating  of  apple-pie;  but  no  child  ever  ate  of  THEE  to 
fo  important  a  purpofe.  An  old  child  in  fcience  has  affumed  a  gigantic 
flature.  As  for  thee,  O  Reader !  thou  haft  often  eaten  of  apple-pie,  but 
thou  wanted  the  Count's  brains  to  immortalize  the  difh.  The  Edinburgh 
College-  has  juft  given  fuch  another  delicious  French  apple-pie  to  the 
public,  which  they  call  their  PHARMACOPEE,  which  is  fo  very  naufeous 
and  grofsly  fweet,  that  the  proftituted  and  mercenary  declaimers  in  fa- 
vour of  the  French  philofophy,  the  Reviewers,  are  fick  and  cloyed  with  it; 
as  they  fay  it  is  "  out-Heroded  Herod!"  But  1  fay,  even  out-Rumforded 
Rumford.  His  example  is  nothing  even  to  elderly  children,  or  elfe  they 
might  have  taken  warning  by  him.  But  they  not  only  have  burnt  their 
own  mouths,  but  they  are  anxious  to  burn  thofe  of  the  public,  by  cram- 
ming this  French  pie  down  their  throats.  But,  reader,  I  am  afraid  thou 
wilt  fay  they  are  very  fweet  pies.  But  I  have  given  thee  enough  of 
them,  confign  them  to  oblivion ;  but  I  hope  not  until  thou  haft  given 
them  a  proper  fautt  as  a  corrector, — as  too  much  f-wtetia  injure  children, 
and  make  them  require  the  rod. 

Reader,  laugh  not  at  this  PIE  of  PiEi.    For  from  burning  the  Count's 
mouth,  it  produced  reflections  fo  Jeef,  v>ifet  and  v>»nflirf»l,  as  to  procure 
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France  is  equally  anxious  to  outrival  England  in  fcience 
as  well  as  arms,  being  her  determined  enemy :  then  what 
do  thofe  Englimmen  deferve,  who  by  all  mean  and  bafe 
arts  endeavour  to  exalt  the  erroneous  theories  of  the 
French,  and  fupprefs  the  truth  of  my  difcoveries  ?  And 
why,  Englifhmen,  are  you  thus  gulled  by  their  bafe  and 
vile  arts  ?  What  muft  yon  fuppofe,  when  not  one  of 
them  dare  enter  the  conteft,  but  fkulk,  depending  upon 
the  falfe  imprefiions  they  have  given  you— knowing  that, 
if  they  were  to  come  fairly  and  openly  forward,  defeat 
and  difgrace  would  attend  them  and  their  bafe  and  vile 
combination.  I  have  challenged — nay,  coaxed  them  to 
the  combat :  and,  another  gentleman  and  myfelf  offered 
a  medal  of  the  value  of  ten  guineas  upon  the  fuccefs  of 
any  one  of  them,  who  would  fairly  controvert  my  theory. 

But  all  to  no  purpofe. Since  my  firft  publication  in 

1781,  I  have  filenced  a  number,  (of  different  fets) — Mr. 
Cavendifh,  Mr.  Kirwan  and  others,  were  amongit  the 
foremofl  of  our  aerial  experimenters  ;  they  were  foon  dri- 
ven from  the  field,  giving  room  for  others,  all  of  which 


him  his  own  medal  from  the  Royal  Society.    I  ihould  fuppofe  that  future 
ages  will  rank  thii  adjudgment  with  Juflice  Midas's. 

1  he  Count  received  great  honour  from  his  fuppofing  that  in  firing 
gunpowder,  the  explofion  was  owing  to  the  expanfion  of  water.  But  in 
thii  opinion  he  never  once  hinted  at  mine,  which  I  had  publifhed  many 
years  before  in  the  Gentleman's  Magazine.  But  I  did  not  carry  my  opi- 
nion fo  far  as  him  as  to  fuppofe  it  was  the  folc  caufe  of  the  expanfion — 
Bay,  the  principal  one  is  the  eipanfion  of  the  nitrous  acid ;  but  I  fuppofe d 
that  the  water  in  the  nitre  might  likewifc  affift-  And  I  Ihould  have 
thought  that  when  he  was  upon  his  experiments  of  the 'pure  metals  being 
fo  eafily  reduced  by  phlogiftic  bodies,  he  fliould  have  likewifc  mentioned 
my  experiments  upon  t';e  fame  fui  jeft.— — But  it  is  endlefi  to  enumerate 
rrcry  part  of  their  behaviour  to  me. 
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difappeared  in  their  turn.  The  late  ones  were  Dr.  Feir- 
fon,  Mr.  Cruikfhanks,  Mr.  Henry,  jun.  Dr.  Wells,  &c. 
and  they  alib  have  difappeared  in  their  turn.  Now  I 
think  the  prefent  experimenters  are — Mr.  Cuthbertfon, 
Mr.  Cavendifn's  inftrument- maker;  Mr.  Accum,  the 
practical  chemift  to  the  jnftifution  :  —  alfo  Mr.  Davy  is 
dragged  forward  to  contradict  his  former  experiment:;. 

Charcoal  (they  fay)  is  formed  of  carbon,  and  diamonds 
of  the  purefl  carbon,  without  any  alloy  : — how  comes  it, 
then,  you  conjurers !  that  oxygen  gas  does  not  attract 
their  carbon,  there  being  nothing  to  refift  it  ?  Animal 
flelh  acts  rapidly  upon  oxygen  gas,  injuring  it,  and  turn- 
ing it  into  fixed  air ;  (and  we  are  taught  to  believe  that 
it  pofiefies  little  or  no  fixed  air,  and  what  it  does  pofTefs 
is  chemically  united  with  other  bodies :  therefore  it  r. 
appear  flrange  to  common  fenfe,  that  it  fhould  act  upon 
the  atmofphere  in  anj  temperature,  and  diamonds  not. ) 
But,  ftill  more  ftrange !  animal  flefh  will  not  inflame, 
while  carbon  will.  If  the  former's  carbon  is  eafier  at- 
tracted by  the  atmofphere,  why  will  it  not  inflame  ?  The 
carbon,  after  injuring  the  air  by  turning  it  into  fixed  air, 
almoft  disappears  totally,  having  very  few  afhes;  but  the 
animal  flefh  does  not  difappear,  but  turns  to  ammonia,  -a 
fait  formed  of  fixed  fire — and,  ftiil  more  ftrange!  the  one 
producing  an  immenfe  degree  of  heat;  the  other  none. 
Then  need  I  hammer  it  into  the  Frenchified  chemifl?. 
that  the  one,  (the  burning  the  carbon)  is  an  act  of  look- 
ing a  quantity  of  fire,  and  that  the  other,  (the  putrefying 
flefh)  is  an  act  of  accumulating  it.  If  he  difputes  it,  let 
him  apply  his  nofe  to  both  proceiles,  and  he  will 
confirmed  :  for  in  one  cafe  it  will  be  burned,  and  in  the 
other  it  will  be  jiurtk.  Certainly  this  kind  of  demonflra- 
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tion  will  penetrate  his  bead;  but  I  am  afraid  it  is  not  his 
head,  it  is  his  HEART  now  to  be  converted.  I  cannot 
Cuppofe  any  man,  whofe  head  is  formed  of  the  commonejl 

materials,  but  muft  be  convinced. When  upon  the 

gafeous  oxyde  of  azote,  I  forgot  to  mention  what  Doctor 
Higgins  fays  upon  it,  page  550*. 

The  Doftor  alfo  fays,  (page  163),  "  From  the  procefs 
of  thefe  experiments,  I  did  not  hefitate  to  conclude,  but 
that  which  is  called  dephlogiflicated  nitrous  air,  Is  com- 
mon nitrous  air  deprived  only  of  a  portion  of  its  dephlo- 
glllicated  air." 

Now,  need  I  enlarge  upon  this  ?  I  (hall  only  fay,  If 
we  are  not  to  kick  common  fenfe  quite  out  of  doors,  both 
thefe  theories  are  abfurd.  Doctors  Prieflley  and  Higgins 
give  experiments  which  prove,  that  iron,  expofed  to  ni- 
trous air  over  mercury,  &c.  when  the  air  is  reduced  one- 
third,  that  this  gafeous  oxyde  of  azote  is  produced  ;  and 
when  two-thirds,  azote.  Probably  it  may  be  faid,  that 


•  •  There  is  an  experiment  mentioned  by  Dr.  Higgins,  which  he  lay* 
«  in  favour  of  Mr.  Laroifter's  fyflcm ;  as  indeed  we  muft  agree  with  him 
that  it  i»  dir'e&Iy  contradi&ory  to  the  fyflem  of  phlogifton,  with  the  be- 
lief that  dcphlogifticatcd  air  is,  in  reality,  dephlogifticated.  But  if  Dot- 
tor  Hio-gins  and  others  will  plcafe  to  fee  the  truth,  this  dephlogiflicated 
citrous  air  is  formed  of  the  nitrouj  acid  and  the  phlogifton  of  the  copper; 
it  will  be  a  ftroog  proof  in  favour  of  the  do&rinc  of  phlogifton.  The 
Dr.  fays  (page  55°0'  *  ^  l'n  be  introduced  into  a  neutral  folution  of  the 
tin  in  the  nitrous  acid,  it  is  calcined ;  a  calx  is  thrown  down,  and  the  de- 

phlogifticated  or  imperfect  citrous  air  is  produced Dephlogifticated 

nitrous  air,  according  to  the  phlogiftians,  contains  no  phlogifton;  then  I 
afk,  What  becomes  of  the  phlogifton  of  the  newly-calcined  metal  ?  If 
tin  contained  phlogifton,  cither  inflammable  air  or  nitrous  air  would  Is 
produced,  or  a  portion  of  the  diffblvcd  tin  would  be  precipitated  in  its 
metallic  ftata ;  neither  of  which  will  take  place,  if  the  experiment  be 
well  condu&jd." — My  Cbtmltal  Ff*y>,  page  9. 
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water,  that  never-failing  auxiliary,  is  decompounded  in 
this  procefs.  If  fo,  what  becomes  of  its  ingredients  ?  It* 
oxygen  would  go  to  the  calcination  of  the  iron  ;  but  if  a 
part  was  attracted  by  the  nitrous  air,  they  would  form  the 
nitrous  acid;  and  what  becomes  of  its  hydrogen,  7  q/k*. 
If  the  iron  is  examined,  it  is  a  pure  calx  of  iron  and  the 
nitrous  acid.  But  if  the  procefs  is  continued  for  many 


*  But  that  it  is'pwlng  to  the  nitrous  air's  aci ',  feizing  upon  the 
phlogifton  of  the  metals  and  the  .liver  of  fulphur,  &.c.  appears  clear  from 
fome  experiments  of  Dr.  Prieftley,— who  fays,  (vol.  iii.  p.  146.),"  That 
Ijver  of  fulphur  alfo  decampofes  nitrous  air  by  feizing  upon  its  acid,  feems 
to  be  proved  by  the  following  experiments."  ....  So  he  goes  on,  and 
after  that  gives  more  decifive  proofs.— But  I  muft  refer  my  reader  to  the 
Do5  jr's  volume.—— And  in  vol.  v,  page  192,  he  fays:  There  is  a  fpe- 
cies  of  nitrous  air,  "  in  which  a  candle  burns  either  quite  naturally,  or 
with  an  enlarged  flame,  and  fometimes  alfo  with  a  crackling  noife,  and 
vehemence,  as  if  it  was  true  dephlogifticated  and  inflammable  air.  There 
if  fomething  fo  exceedingly  remarkable  in  this  fpecies  of  air,  efpecially 
its  property  of  admitting  a  candle  to  burn  in  it,  when  it  is  Hill  a;  fatal  to 
animal  life  as  any  fpecies  of  air  whatever,  that  I  have  not  been  able  to 
refrain  from  attending  to  it." 

The  abfurdities  of  our  aerial  chemifts  are  truly  laughable.  Mr.  Davy 
allows,  with  all  the  other  chemifts,  that  it  kill  animals  in  four  or  five  mi- 
nutes; and  vet  be,  aad  fome  other  •wife  philofophers,  fuppofing  their  lungs 
different  from  other  animals,  (apes  of  Laputa  excepted),  can  breathe 
it,  making  them  caper  like  Merry  Andrews  But  how  do  they  breathe 
it?  Take  an  inunenfe  bladder-full  of  it,  (pure), — and  inclofc  within  it 
their  wife  heads,  fo  that  no  atmofpherical  air  can  have  accefs,  and  their 
capering  and  kicking  would  foon  be  over:  a  few  minutes  would  flop  the 
/cene  of  buffoonery.  Mr.  Picftet,  you  breathed  it,  but  you  certainly  are 
not  a  true  difciple,  or  elfe  you  would  not  have  told  of  the  girl  in  York 
cutting  the  fame  capers  upon  breathing  the  air  of  the  atmofphere.  The 
Jleviewers  were  very  angry  with  you  for  telling  the  truth  to  the  gaping, 
credulous  multitude.  If  you  go  on  this  way  they  will  fwallow  no  more 
whales.  You  muft  know  that  "  CRAM"  is  the  order  of  the  day,  even 
from  the  Royal  Societies  to  the  lowcft  nJcl'cans. 
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months,  the  iron  turns  it  into  azote. — Dr.  Higgins  fays, 
"  I  let  the  other  tube  (land,  until  the  air  contracted  to 
"  more  than  one-third  of  its  original  bulk;  the  refiduum 
"  was  phlogifticated  air,  and  had  the  fmell  of  the  volatile 
"  alkali." — Now  here,  evidently,  the  iron  attracted  the 
inflammable  part  of  the  air,  and  formed  with  it  an  im- 
pregnation of  fire,  foraething  fimilar  to  the  volatile  alkali. 

Do£tor  Higgins  aifo  fays  :  '{  Dr.  Prieftley  found  that 
"  nitrous  air,  expofed  to  liver  of  fulphur  for  a  day,  was 
c<  dimimfhed  one-third  of  it3  bulk;  a  candle  burned  in 
"  the  remainder  with  an  enlarged  flame." 

Now  here  the  nitrous  air  took  from  tire  liver  of  fulphur 
in  one  day,  fufficient  phlogiflon  to  form  this  air.     Buf 
then  it  is  an  .air  formed  of  the  ilrong  nitrous  acid,  and  a 
ftrong  faturation  of  phlogifton  ;  and  therefore,  as  Drs. 
Prieftley  and  Higgins  fay,  "  fupports  combuftion,  but 
tl  deflroys  animal  life,  and  is  condenfible  in  water."— 
And  if  my  good  opponents  will  examine  the  water,  it  will 
be  found  to  be  the  nitrous  acid,  highly  phlogifticated. — 
Need  we  be  furprifed  at  this  air's  combuftion  in  its  aerial 
ftate,  when  the  nitrous  acid  burns  in  fo  many  different 
ftates  in  its  condenfed  ftate,  as  in  gunpowder — alfo  with 
the  volatile  oils,  &c.  &c.     Oh  what  a  Herculean  labour 
have  I,  to  hammer  common  fenfe  into  our  French  aerilifts! 

Doctor  Prieftley  alfo  procured  this  air,  in  the  greateft 
abundance,  from  the  nitrous  acids  and  fpirit  of  wine,  and 
alfo  the  nitrous  acid  and  the  oil  of  turpentine:  fee  vol.  ii. 
page  130.  And  in  order  to  judge  if  an  acid  prevailed  in 
this  air,  (which  he  called  def>hlogijiicated  airj,  he  mixed 
it  with  alkaline  air :  they  inftantly  formed  a  white  cloud, 
making  the  nitrous  ammoniac,  as  he  fuppofed;  only  half 
of  the  air  united  with  the  alkaline  air  i  the  other  half, 
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upon  applying  a  candle,  made  a  confiderable  explofion. 
Do  thefe  experiments  require  any  comment,  you  wife 
aerialifts  ! 

Yet,  my  opponent,  I  will  deign  to  hammer  a  little 
corrimon  fenfe  into  thee,  tho'  there  never  was  a  fchool- 
mafter  who  has  had  fo  arduous  and  toilfome  a  talk  as 
myfelf,  ....     What  thinkeft  thou  of  this  air  burning 
eombuflible  bodies,  "  with  an  enlarged  flame  .?"     THAT 
certainly  implies  it  is  a  richer  air  for  combuftion  than 
even  oxygen  gas:  this  MY  common  fenfe  fays :  and  it  alfo 
fays  that  oxygen  cannot  be  an  element,  as  oxygen  gas  is 
faid  to  be  pure,  being  not  united  to  any  other  body:  and 
yet  here  is  an  air  mote  active  (or  pure)  for  combuftion, 
and  yet,  reader !  not  refpirable  to  common  mortals.      The 
bodies  which  Doctor  Prieftley  found  to  form  thefe  airs;, 
were  zinct  iron,  and  /m— the  felf-fame  bodies  which  Mr. 
Cavendifli  found  to  produce  hydrogen,  with  the  other 
mineral  acids.     And  ftill  to  corroborate  it  further,  I  will 
defire  my  reader  to  perufe,  with  careful  attention,  Mr. 
Chevenix's  experiments^  beginning  at  page  30,  which  I 
have  quoted.     Now  I  think  I  may  be  allowed  to  fay  that 
the  hydrogen  is  given  out  when  a  metal  i&  calcined,  and 
alfo  received  when  a  metal  is  reduced.     Then  Doctor 
Prieftley's  procefs  for  procuring  the  greateft  quantity  of 
this  gafeous  oxyde  of  azote,  was — putting  iron  into  a  fo- 
lution  of  copper  in  the  nitrous  acid:  (fee  vol.  v.  p.  200.) 
He  fays,  "  It  is  aftonifhing"  the  quantity  of  air  that  he- 
procured  in  this  procefs,  producing  a  jar-full  every  day^ 
for  a  fortnight,  befides  much  more  that  he  never  collect- 
ed.    Now  in  my  letter  to  Sir  Jofeph  Banks,  in  the  Gen- 
tleman's Magazine  for  December  1 794,  I  fliew  that  the 
procuring  this  air,  (or  what  I  call  highly  phlogifticated 
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nitrous  eir)  is  owing  to  the  flow  calcination  of  the  iron ; 
for  as  the  nitrous  acid  leaves  the  copper  to  calcine  the 
iron,  it  does  it  very  (lowly,  as  Mr.  Chevenix  obferves ; 
and  therefore  there  is  fo  little  heat  produced  as  that  the 
acid  gets  its  full  faturation  of  the  phlogifton  of  the  iron  : 
for  I  fliewed,  that  where  it  is  produced  from  zinc  and 
other  metallic  bodies,  if  there  is  a  quick  or  flow  calcina- 
tion it  forms  either  nitrous  air,  or  this  gafeous  oxyde  of 
azote ;  or  placing  the  mixture  in  a  heated  vefTcl,  or  in 
ice,  they  will  produce  thefe  airs  accordingly,  or  fimilar 
to  what  Mr.  Chevenix  did,  if  I  added  any  nitrous  acid  to 
the  folution  of  copper  with  iron  placed  in  it.  The  frcfh 
nitrous  acid  acted  with  rapidity  upon  the  iron,  and  they 
then  only  produced  nitrous  air :— juft  fimilar  to  what  he 
obferved  upon  the  copper's  quick  reduction,  —  from  the 
fame  caufe,  by  adding  the  marine  acid  to  the  mixture. 

Now,  niy  candid  reader,  do  ferioufly  reflect  upon  the 
production  of  this  gafeous  oxyde  of  azote;  the  nitrous 
acid,  with  phlogiftic  bodies  producing  it,  viz.  fpirits  of 
wine,  the  oil  of  turpentine,  and  the  metals  which  pro* 
duce  hydrogen  in  the  greater!  abundance,  viz.  zinc,  tin, 
and  iron  —  nay,  fulphur.  Then  canft  thou  fuppofe  it  is 
any  other  body  than  the  nitrous  acid,  highly  phlogifticat- 
ed  ?  Nay,  it  will  fometimes  actually  explode,  as  Doctor 
Frieftley  found  j  and  in  proportion  as  you  check  the  ef- 
fervefcence,  you  will  make  it  ftronger ;  that  is,  more  in- 
flammable. What  is  oxygen  gas,  but  an  acid  neutralized 
with  fixed  fire,  with  water  for  its  aerial  compofition  ? — 
What  is  the  gafeous  oxyde  of  azote,  but  a  ftronger  acid, 
and  neutralized  with  a  ftronger  or  more  concentrated 

fixed  fire,  alfo  with  water  for  its  aerial  compofition  ? 

But  it  will  not  do  for  animal  refpiration,  as  the  blood 
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cannot  decompound  or  receive  its  phlogifton  from  it, 
they  attracting  one  another  fo  ftrongly,  and  alfo  its  fire 
being  too  fixed  to  be  eafily  decompounded  by  the  animal 
organs.  But  it  is  a  better  air  for  combuftion,  as  the  heat 
produced  makes  the  acid  penetrate  into  the  phlogifton, 
and  fets  its  fixed  fire  loofe  j  and  therefore  it  will  often 
explode  of  itfelf.  Need  we  be  furprifed  at  this,  when 
the  nitrous  acid  and  oils  will  burn  of  themfelves ;  alfo 
the  nitrvm  jlamtnans.  Why  the  atmofphere  is  the  beft 
air  for  animal  life,  is  owing  to  its  being  formed  of  a. 
weaker  acid,  viz.  the  aerial  acid,— and  alfo  of  a  weaker 
and  more  loofe  concentration  of  fire  more  of  an  alkaline 
nature  than  a  phlogiftic  one,  and  therefore  more  eafily 
decompounded  and  let  loofe  by  the  animal's  functions. 
But  it  is  a  worfe  air  for  combuftion  than  either  the  oxy- 
gen gas  made  in  the  elaboratory  or  this  gafeous  oxyde  of 
azote;  they  both  burn  with  crackling,  or  partial  explor 
fions.  Canft  thou,  my  candid  reader,  demand  ftronger 
or  clearer  reafoning  ?  It  is  almoft  equal  to  demonftra- 
tion  *. 

This  air  will  greatly  elucidate  what  takes  place  in  the 
Galvanic  pile.  It  is  clear  that  there  is  an  acid  in  the 
Galvanic  fluid ;  this  acid  attracts  the  phlogifton  of  the 


*  The  nitrous  acid  and  zinc  produce  this  air,  but  when  diluted  much 
with  water,  produce  nitrous  air  t  (fee  Dr.  Prieftley,  vol.  iii.)  Bodies 
produce  air  with  the  nitrous  acid,  according  to  the  phlogifton  they  con- 
tain; thus,  bifmuth  produces  principally  a  nitrous  vapour ;  filver,  lead, 
Sec.  nitrous  air ;  but  zinc,  this  gafeous  oiydc  of  azote,  (as  it  is  abfurdly 
called).  Alfo  the  production  of  thefe  airs,  depend  upon  the  quick  or  flow 
effervefence  of  the  quantity  of  moifturc  with  which  the  acid  is  diluted.-— 
Doctor  Prieftley  mentions  an  experiment,  (vol.  iii.  page  sol.)  where  the 
nitrous  acid,  being  much  diluted,  only  produced  wich  zinc,  AIR  Omilar 
to  what  bifmuth  produced  with  the  nitrou*  acid, 
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metals,  or  the  alkalies  in  the  diflcs,  and  then  receives  its 
water  of  compofition,  and  fo  forms  airs  accordingly.  If 
the  pile  is  formed  of  the  high  phlogiftic  or  calcineable 
metals,  the  air  will  be  more  inflammable ;  but  if  the  lefs 
calcineable  metals,  (as  platina,  gold,  &e.)  the  air  will 
accordingly  be  lefs  inflammable,  or  more  of  the  nature 
of  oxygen.  This  I  will  (I  hope)  indifputably  prove 
when  I  come  upon  Galvanifm. 

I  would  have  my  reader  particularly  to  attend  to  this 
gafeous  oxyde  of  azote,  as  I  am  certain  that  it  muft  lead 
to  a  full  conviction  of  the  truth  of  my  theory.  It  will 
not  effe&  the  juice  of  turnfole,  neither  will  it  incorporate 
with  alkaline  air;  and,  inftead  of  lading  acid  as  the 
nitrous  air,  it  tafl.es  fweet.  (See  Dr.  Prieftley,  vol.  vi. 
page  327.)  Therefore  the  nitrous  air  it  is  made  from 
lofes  its  acidity  in  the  procefs.  But  my  "  Thoughts  on 
Air,"  which  I  publifhed  in  1785,  clearly  elucidates  the 
fubjeft ;  fo  that  I  thought  it  moft  extraordinary  that  it 
did  not  operate  upon  the  public.  —  But  I  (hall  juft  here 
enlarge  a  little  more  upon  it  j  and  I  mould  hope  that  a 
ittle  common  ftnfe  will  be  allowed  in  thefe  atria/  difcuf- 
fions:  I  want  nothing  more  to  produce  convi&ion. 

If  zinc,  or  tin,  be  mixed  with  a  diluted  nitrous  acid, 
firft  this  gafeous  oxyde  of  azote  is  generated  in  great 
abundance;  and  after  that,  if  the  mixture  is  diftilled, 
more  of  this  air  is  produced,  and  then  the  pure  oxygen 
gas.  This  experiment  is  cafily  performed,  and  I  mould 
wifh  to  have  it  carefully  repeated  :  but  if  my  reader  does 
not  choofe  the  trouble  of  the  experiment,  and  if  he  would 
choofe  to  have  fome  other  authority  than  mine,  I  will 
give  it  him*. 

•  Its  tafting  fweet  is  directly  fitnilar  to  the  vegetable  bodies ;  as  malt, 
for  inftsnce,  becomci  fo  from  the  fame  caufc,  attrafting  the  fixed  fire 
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Therefore  ftill  to  enforce  to  thee,  my  reader,  that  black 
is  not  white,  I  (hall  quote  an  experiment  from  Dr.  PiiefU 
ky,  (vol.  iii.  page  25. )«"  Left  this  intervention  of  the 
inflammable  nitrous  air  between  the  other  kinds  of  air, 
and  the  pureft  of  all,  fhould  have  been  occasioned  by 
fonie  accident,  I  carefully  repeated  the  experiment,  and 
found  it  in  the  fame  place  a  fecond  time.  Having  dif- 
folved  a  quantity  of  zinc  in  a  quantity  of  one-fourth  fpi- 
rit  of  nitre  and  three-fourths  water,  diftilling  the  folu- 
tion  to  drynefs,  and  receiving  the  produce  in  four  por- 
tions, the  firft  was  only  common  air  expelled  from  the 
phial,  and  not  fenfibly  injured }  the  fecond  was  inflam* 
viable  nitrous  air,  (as  we  may  call  that  kind  of  nitrous  at* 
in  which  a  candle  burns  with  an  enlarged  flame);  the 
third  was  dephlogifticated  air,  about  four  times  as  pure 
as  common  air  j  and  the  fourth  was  as  pure  as  any  that  I 
have  ever  examined." 

Dr.  Prieftley,  in  fpeaking  of  this  air,  (vol.  Hi.  p.  136), 
fays :  "  I  let  down  the  zinc  into  the  (nitrous)  acid.  Im- 
mediately upon  this  there  was  a  moft  prodigious  efFer- 
vefcence  j  but  the  refleJ  into  which  it  was  made  being 
very  large,  no  part  of  the  air  efcaped  out  of  it  j"  and  "  a 

of  the  atmofphcre.  Sugar,  for  infante,  i»  only  tfw  vegetable  acid  highly 
neutralized,  or  faturated  with  &t«d  fire,  !fl  thofc  hot  coufltflef  where  fire 
fo  much  abounds. 

Dr.  Prieftley,  in  the  fummary  riew  of  hi*  prtncipsl  fa&»,  Yol,  r/  pajc 
344,  fays,  "  This  gafeoss  osyde  ef  *soU  is  procured  by  the  folotion  of 
iron,  with  heat  133 ;  but  to  thi*  cafe  it  bt»«s*  more  like  inflammable  sir 
134."  Now  dearly  from  the  itea,  \tj  the  aid  of  heat  fatttrizing  it  with 
more  phlogifton.  Why  »inc  produce*  it  ifl  foth  great  abundance,  i* 
owing  to  its  containing  &  miwh  ph{agJftofi.  Dr,  Oren,  (rol,  ii,  p,  377), 
fays,  "  But  when  melted  zfac  i*  heated  to  redflcft  to  Open  ttftcff,  it  ukea 
fire,  and  lmrn»  with  a  very  dazzlin 
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candle  burned  in  it  with  an  enlarged  flame,  almofl  twice 
as  large  as  its  own  proper  flame — very  vivid,  and  fur- 
rounded  with  another  flame,  of  a  blue  colour."  Novr 
only  confider  this  experiment.  In  calcining  the  zinc, 
according  to  the  French  abfurdities,  the  nitrous  acid 
fhould  hare  loll  its  oxygen,  and  only  nitrous  air  fhould 
have  been  produced.  But  here  is  an  air  that  fupports 
flame  with  confiderably  more  vigour  than  pure  oxygen 
gas,  and  yet  it  is  confiderably  lighter  ;  therefore  formed 
of  purer  materials  for  combuftion. 

But  as  this  aerial  fabric  is  fo  pertinacioufly  adhered  to, 
it  may  be  faid  that  this  calcination  is  different  from  other 
metallic  ones,  and  that  fome  of  the  conjurer  Azote 
may  be  concealed  in  the  mixture.  But  that  is  directly 
contradicted  by  the  quotation  I  have  juft  made,  for  the 

mixture  produced  the  pureft  oxygen  gas  alfo. Good 

God !  how  hard  has  been  my  fate  for  four-and-twenty 
years,  to  have  fuch  grofs  abfurdities  to  combat .!  and  my- 
felf,  and  my  important  truths,  to  be  treated  with  fuch 
unheard-of  cruelty!  I  will  pledge  myfelf  there  is  not 
an  inftance  equal  to  it  in  the  annals  of  literature. 

When  I  was  upon  the  exmuriatic  acid,  I  hope  I 
clearly  proved  that  its  qualities  are  owing  to  the  acid 
being  impregnated  with  a  fmall  part  of  the  mangancfe, 
or  lead  united  to  a  quantity  of  fixed  fire,  which  they 
would  receive  in  the  act  of  effervefcence,  and  alfo  in  the 
a&  of  diftillation.  Both  the  manganefe  and  red  lead  re- 
ceive a  quantity  of  fixed  fire,  which  they  imbibe  in  their 
calcination*,  and  this  fixed  fire  is  attracted  by  the  marine 
acid,  along  with  a  part  of  the  manganefe  and  lead. 

To  corroborate  this  doctrine,  there  is  another  procefs 
of  making  this  oxmuriatig  acid-— which  is  by  mixing  the 
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marine  acid  with  the  nitric  acid ;  and  they  fay  that  the 
marine  acid  attracts  the  oxygen  from  the  nitric  acid.— 
But  to  {hew  the  error  of  this  opinion,  that  it  is  not  from 
attracting  the  oxygen  from  the  nitiic  acidj  but  owing  to 
the  nitric  acid  poflefling  fome  fixed  fire,  and  which  fixed 
fire  makes  this  acid  j  for  all  mineral  acids  are  the  fame, 
and  may  be  formed  into  each  other.  As  in  the  oxygen- 
ated muriat  of  foda,  upon  the  vitriolic  acid  being  poured 
upon  it,  there  immediately  iiTues  from  it  a  ftrong  fmell 
of  the  nitrous  acid,  it  receiving  in  the  procefs  the  fixed 
fire  necefiary  to  form  it,  befides  many  other  procefles  that 
might  be  named.  But  the  ftrongeft  aqua  regia  that  can 
be  made,  is  by  impregnating  the  marine  acid  with  the 
phlog:flicated  nitrous  acid,  which  has  got  an  high  im- 
pregnation of  fixed  fire,  as  the  nitrous  vapour.  Now 
this  nitrous  vapour  is  united  to  fixed  fire,  as  it  is  pro- 
cured  from  the  calcination  of  bifmuth,  by  the  nitrous 
acid.  (See  Dr.  Prieftley,  vol.  iii.  fe&.  1 8.)  And  alfo,  as 
he  fays,  will  decompound  atmofpherical  air,  even  quicker 
than  nitrous  air*.  It  (hews  how  highly  phlogifticated  it 
is,  from  its  red  colour.  Dr.  Prieftley  impregnated  vari- 
ous bodies  with  this  vapour,  and  alfo  the  acids.  He  fay?, 
(vol.  iii.  page  219.)  "  One  of  the  moft  remarkable  cir- 
cumftances  attending  this  impregnation  is,  that  whereas 
the  common  aqua  regia  is  made  in  the  beft  manner  by 


*  He  fayi,  (vol.  iii.  page  192.)  "  I  found,  in  the  courfc  of  thefe  expe- 
riments, that  the  power  of  this  red  vapour  to  phlogifticate  common  air. 
was  much  greater,  and  ac~led  much  quicker,  than  I  had  imagined  when  I 
made  the  firft  obfervation  of  the  kind.  For  after  the  former  obfervations 
I  filled  another  phial  with  the  red  vapour,  and  immediately  afterwards 
opened  it  under  water;  when  the  water,  rofhing  in,  filled  about  half  of 
it,  and  the  remaining  air  was  found  completely  phlogifticated,  not  beinj 
in  the  leaft  aifc&ed  by  nitrous  air." 
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mixing  one-fourth  of  fplrit  of  f*lt  with  three-fourths  of 
fpirits  of  nitre  \  this  liquor,  which  is,  in  a  manner,  no- 
thing but  fpirit  of  fair,  (for  I  did  not  perceive  that  the 
bulk  of  it  was  fenfibly  increafed  by  the  procefs),  after 
having  imbibed  a  little  of  the  nitrous  vapour,  becomes 
poiTeflfed  of  nil  the  properties  of  that  aqua  rtgia,  which 
tonfifh  chiefly  of  fpirit  of  nitre,  and  in  much  greater 
perfection,  For,  while  the  common  aqua  regie  will 
hardly  diflblve  gold  without  the  affutance  of  heat,  this 
diflblves  it  with  as  much  rapidity  as  I  have  almoft  ever 
feen  in  any  chymical  folution  whatever,  when  it  is  per- 
fectly cold.  The  quantity  of  gold  that  this  aqua  regia 
it  capable  of  diflblving,  in  proportion  to  its  bulk,  I  have 
never  afcertained  j  but  it  feems  to  exceed  the  common 
aqua  r/gta  very  much  in  this  refpccV* 

Now,  let  me  call  upon  the  French  theories  coolly  and 
fcrioufly  to  reflect  upon  thefe  experiments.  They  fup- 
pofe  that  in  mixing  the  nitric  acid  with  the  marine  acid, 
that  the  marine  acid  attract*  the  oxygen  from  the  nitric 
acid,  fo  ai  to  form  itfelf  into  the  oxmuriatic  acid.  But 
here  it  appears,  that  the  nitrous  vapour  which  was  pro- 
cured by  the  calcination  of  bifmuth,  therefore  according 
to  them,  dHxygenattdt  that  it  ihould  produce  a  ftronger 
ajua  regia  than  the  pure  nitric  acid,  and  that  fo  fmall  a 
quantity  of  the  vapour  being  required j  fo  that  it  adds  no- 
thing to  the  bulk  of  the  marine  acid,  and  what  a  great 
quantity  of  the  nitric  acid  is  required!  viz.  three-fourths  j 
and  this  phlogifticated  nitrous  vapour  making  it  a  fo 
much  ftronger  aqua  rfgia,  juft  the  direft  contrary  to  the 
French  theory,  bo  that  we  fhould  fay,  it  would  deoxy- 
genatt  the  marine  acid,  inftead  of  wygeiiate  it.  They 
might  with  the  fame  propriety  fay  BLACK  is  WHITE. 
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Good  Heavens !  what  a  talk  have  I,  to  have  my  time  em- 
ployed in  detecting  fuch  obvious,  grofs,  and  glaring  ab- 
furdities  Dr.  Black  fays,  This  wife  age  of  aerial  chc* 
miftry,  think  themfelves  wifer  than  any  others.  So  do 
all  fools. 

But  let  me  argue  upon  thefe  facts  with  a  little  folid 
fenfe*  (n°t  aerial).    In  forming  this  oxmuriatic  acid,  in 
all  the  procefies  there  is  fixed  fire  required.     Thus,  in 
minium  and  manganefe  forming  it,  both  thefe  bodies  are 
formed  by  calcination,  or  being  for  a  long  time  expofed 
to  the  fire  fo  as  to  fix  a  certain  quantity  of  it,  turning  the 
white  calx  of  lead  red,  and  the  manganefe  black.      Mr. 
Smithfon  fays,  "  Subjected  to  the  action  of  the  blowpipe 
on  the  coal,  calamine  became  yellow  the  moment  it  was 
heated,  but  recovered  its  prifline  whitenefs  on  being  let 
cool. — This  quality,  of  temporarily  changing  their  colour 
by  heat,  is  common  to  mod,  if  not  all,  metallic  oxides;  the 
white  growing  yellow,  the  yellow  red,  the  red  black." 

Alfo  fire  is  further  required  when  the  lead  and  manga- 
nefe are  mixed  with  the  marine  acid,  fo  that  as  the  acid 
is  diftilled,  it  comes  over  highly  impregnated  with  fixed 
fire.      Alfo,  in  mixing  the  nitric  acid  and  marine  acid 
together,  the  marine  acid  attracts  this  fixed  fire  which 
the  nitric  acid  contains.    I  have  all  along  (hewn  that  the 
nitric  acid  is  formed  in  putrefaction,  and  thofe  proceffes 
which  contain  a  quantity  of  fixed  fire.    I  likewife  fup- 
pofe  that  the  electric  fluid  forms  the  nitrous  acid  from 
its  fire.    But  the  ftrongeft  oxmuriatic  acid  is  formed  by 
this  acid  uniting  to  the  fixed  alkali  a  body  formed  of  fixed 
fire ;  fo  that  Mr.  Chevenix  calls  it  hyper-oxmuriatic  acid. 
Alfo  it  is  formed  by  the  electric  or  Galvanic  fluid  uniting 
itfelf  to  the  marine  acid.    (See  Mr,  Cruickftank's  cxpe- 
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riments  in  Nicholfon*«  Journal.)  And  that  this  fluid 
contains  fixed  fire,  I  think  I  need  not  prove.  But,  Oh 
what  hammering  it  requiics  to  bring  Come  people  to  their 
fcnfes ! 

This  nitrous  vapour  is  jufl.  as  quickly  imbibed  by  th« 
vitriolic  acid,  phlogiflicating  it  fo  as  to  turn  it  blue. 
But  I  refer  my  reader  to  Dr.  Prieftley's  3d  volume*. 


4  That  bodies  receive  fire  by  being  evaporated  or  dl.lillcd,  is  clearly 
obfcrved  from  every  procefs  in  chemiftry.  Dr.  Prieftley,  in  the  fummary 
View  of  his  principal  fa<5b,  fays, "  Heat  deepens  the  colour  of  the  nitrous 
acid.  Its  colour  is  univerfally  owing  either  to  phlogifton  or  heat."— By 
being  diftillc J  it  receives  fuch  a  quantity  of  fire  as  to  form  a  little  oxygen 
gas.  But  the  way  te  form  the  acids  into  oxygen  gat,  is  to  unite 
them  with  othrr  bodies,  earths,  &c.  and  then,  by  having  fo  ftrong  an 
attraction  for  the  earths,  they  will  not  be  feparated  or  evaporated  from 
them  till  they  have  got  fo  ftrong  a  faturation  of  fire  as  to  form  either  fixed 
air,  azote,  or  oxygen  gaffes;  but  if  they  ire  united  to  the  fixed  alkalies  as 
their  attraction,  for  the  acid  isftronger,  and  alfo  as  the  alkalies  are  form- 
ed of  fixed  fire,  they  form  a  greater  proportion  of  oxygen  gas.  But  the 
vegetable  acid  being  a  weaker  acid,  therefore  when  united  to  earths  they 
produce  airs  of  a  lefs  impregnation  of  fire,  as  principally  azote,  (page  79.) 
But  when  this  acid  it  united  to  the  fixed  alkalies,  and  dittitled,  according 
to  Lavoifu-r,  they  form  together  ammonia.  When  fixed  ah  is  united  to 
the  calx  of  mercury,  as  when  the  marine  acid  is  precipitated  by  the  car* 
bonatcd  alkali,  the  corrofive  Aiblimate  for  inftance,  the'  fixed  air  is  preci- 
pitated with  the  calx ,  and  they  form  by  heat  the  purefl  oxygen  gas,  and  no 
fixed  air,  and  the  mercury  is  revived.  (See  Kirwan  on  Phlogifton.) — But 
the  fixed  air,  with  calcareous  earths,  is  fet  loofe  as  fixed  air  and  azote,  by 
fire.  (See  page  7.)— Alfo  the  phofphoric  acid  has  fuch  a  great  attraction 
for  the  earth  of  lead,  and  alfo  for  fire,  that  it  is  evaporated  or  aerialized 
at  inflammable  air.  (See  page  63.) — Alfo  this  is  fully  demonfirated  by 
the  eledric  fluid.  It  is  well  known  to  contain  a  great  quantity  of  fire. 
It  will  therefore  reduce  metals,  and  if  parted  through  the  phofphoric  acid, 
produce  the  fame  phofphorous  inflammable  air.  But  if  paflcd  through 
the  nitrous  acid,  it  would  only  produce  oxygen  gas,  as  Dr.  Prirftley  found. 
(ftc  his  Experiment*  en  f«fi*f  tin  ticflrif  fluid  tlwgb  different  Mies ;  and 
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But  I  know  that  I  muft  make  my  ground  fo  clear,  that 
there  is  no  bujb,  fox-hole,  or  affajjin's  den,  for  my  oppo- 
nents to  conceal  themfelves  in.  They  may  fay  that  this 
nitrous  vapour  is  not  phlogifticated,  or  deoxygenatcd. — 
Lef  us  fee  what  Dr.  Prieftley  fays  of  this  vapour,  (vol.  iii. 
page  32 1 0 

"  When  fpirit  of  fait  is  faturated  with  nitrous  vapour, 
"  it  yields  air,  in  the  fame  manner  that  water  does  in  the 
"  fame  procefs.  This  air  I  caught,  and  found  it  to  be 
"  nitrous  air,  the  fame  that  it  yielded  by  water." 

Now  here  then,  if  this  vapour  is  deoxygenated  by  the 
marine  acid,  by  attracting  its  oxygen,  water  muft  equally 

deoxygenate  it  by  attracting  its  oxygen Oh  ivife- 

htads!  But  does  not  this  clearly  tell  you,  yeat  and  ham- 
mer it  Into  you,  that  it  can  only  receive  water  from  the 
water,  and  therefore  the  fame  from  the  marine  acid,  to 
form  its  water  of  compofition.  Thererfore,  if  one  and 
one  make  two,  it  muft  diflblve  gold,  from  its  fixed  fire, 
or  phlogifticated  nitrous  vapour.  And  why  thefe  phlo- 
gifticated vapours  aid  in  calcining  thefe  ftiong  metallic 
bodies,  is  owing  to  their  fixed  fire  in  the  a£t  of  calcina- 

alfo  ray  Obfervations  upon  them  in  my  Thoughts  on  Air.)— —But  can  it 
be  fuppofed,  you  -wsfe-beadt  in  theft  experiments  of  the  Do&or's,  that 
when  he  palTed  the  ele&ric  fluid  through  <tbe  phofphoric  acid,  that  they 
ihould  produce  this  high  phofphoric  inflammable  air  ?  and  when 
through  the  nitrous  and  vitriolic  acids,  oxygen  gas?  I  fay,  can  thefe 
fa6b  be  reconciled  either  with  his  hyppthefis  .or  Mr.  Lovoifier's  ?  But 
with  mine,  nothing  can  (hew  a  more  beautiful  and  regular  chain  or  con- 
catenation of  fads,  impolfible  to  be  miftaken  by  ttrrcfrial  mortals,  but 
eafily  by  atria!.  And  1  fuppofo  that  thefe  clear  and  indifputable  faiSs 
would  fully  explain  how  the  airs  are  generated  by  the  Galvanic  fluid,  and 
not  owing  to  that  abfurdity  of  all  abfurdities,  the  decompofition  of  watti 
they  might  as  well  fay,  tie  Jmmfofttion  of  TOM  FOOLS. 

R  2 


t     M4    3 

lion,  or  during  the  great  effervefcence  induced,  being 
fct  loofe  as  free  fire,  and  fo  gives  activity  to  the  acid  to 
penetrate  the  metal.    This  is  clear ;  the  operation  of  the 
gafeous  oxyde  of  azote,  which  is  the  higheft  aerial  fatur- 
ation  of  the  nitrous  acid  with  phlogifton,  its  fupporting 
combuftion  is  clearly  from  this  caufe.    Its  own  fixed  fire 
being  fet  loofc,  fcts  loofe  the  combuftible  bodies'  fire.— 
This  is  alfo  clearly  the  cafe  with  the  oxmuriatic  acid  air 
producing  combuflion  when  bodies  are  placed  in  it ; — 
(fee  Mr.  Weftrumb's  experiments;)  where  various  bodies 
are  burned  in  it  by  mere  expofure,  without  fire  being 
applied.     This  highly  phlogifticated  acid  penetrates  or 
attacks  the  phlogifton  of  bodies,  and  in  that  attack  its 
own  loofe  phlogifton  is  fet  free,  giving  activity  to  the 
induced  adion.    It  is  from  this  it  bleaches  linen,  &c. — 
It  attacks  the  refinous  parts  of  the  yarn,  and  deftroys  it. 
The  fame  in  vegetable  colours.    The  colours  of  vegeta- 
bles are  owing  to  their  high  phlogiftic  parts  repelling  the 
rays  of  light  fo  vividly  as  to  (hike  the  retina  with  differ- 
ent impulfes,  fo  as  to  produce  the  different  colours.-— 
Now,  this  highly  phlogifticated  acid  attacks  this  vegeta- 
ble phlogifton,  partly  fetting  loofe  its  phlogifton  as  free 
fire,  and  partly  uniting  to  it,  fo  as  to  make  it  foluble  in 
water.     And  this  is  the  action  of  oxygen  gas  in  fupport- 
ing combuftion ;  its  acid  holds  its  fire  in  a  more  free 
and  loofe  (late;  fo  that  when  actual  fire  is  placed  in 
contact  with  it  and  a  combuftible  body,  the  oxygen  gas's 
fire  is  fet  loofe,  and  then  it  acts  in  fetting  loofe  the  more 
fixed  fire  of  the  combuftible  body;  all  of  which  is  clearly 
and  fully  explained  in  my  former  works. 

Now,  reader,  thou  wilt  have  a  key  to  Mr.  Chevenix'p 
Experiments,  quoted  page  33.    He  alfo  fays,  "  The  fact 
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of  the  production,  of  a  peculiar  gas  by  the  diftillatton  of 
nitro  muriatic  acid  upon  platina,  has  been  obfer?ed  by 
Mr.  Davy  in  his  Refearches.     (But  as  hyper-oxygenated 
muriatic  acid  was  not  known  at  that  time,  he  could  not 
fay  the  real  nature  of  that  gas.)     Dr.  Prieftley  alfo  men- 
tions a  peculiar  gas  produced  by  diftilling  a  folution  of 
gold  in  aqua  regia."    Now  clearly,  my  intelligent  reader, 
thou  mayeft  anticipate  thefe  explanations.    Platina  and 
gold  pofiefs  little  phlogifton,  and  are  with  very  great 
difficulty  bereft  of  it.    Seen  in  the  Galvanic  pile  they 
are  hard  to  calcine,  and  give  out  air  more  of  the  nature 
of  oxygen  gas  than  inflammable  air.    Therefore,  when 
diftilled  in  aqua  regia,  the  phlogifton  the  acid  received 
from  the  metal  was  fimilar  to  what  the  nitrous  acid  re- 
ceived from  bifmuth,  viz    the  nitrous  vapour ;  therefore 
would  aft  in  producing  the  oxmuriatic  acid,  and  alfo  the 
hyper-oxygenized.     Titanium  would  alfo  aft  the  fame 
with  the  marine  acid  and  pot-afti,  and  clearly  from  this 
caufe  j  for  Mr.  Chevenix  is  obliged  to  fay,  "  I  have  at- 
tempted  the  fame  experiment  with  black  oxyds  of  man- 
ganefe,  but  could  not  fucceed."     Now  here,  reader,  ob- 
ferve  that  a  calx  with  a  great  quantity  of  oxygen  (as  they 
fuppofe)  would  notfucceed;  while  different  metals  which 
poflefs  no  oxygen  but  phlogifton,  fucceeded  in  forming 
hyper-oxygenized  muriatic  acid,  and  were  themfelves 
oxygenated. 

But  if  this  oxmuriatic  ncld  was  formed  by  receiving 
an  addition  of  oxygen,  we  (hould  certainly  be  able  to 
form  it  by  mixing  them  together;  but  Doftor  Gren  is 
obliged  to  fay,  "  Oxygen  and  muriatic  acid  gas,  mixed 
together,  do  not  produce  oxygenated  muriatic  acid," — 
though  he  fays,  "  they  form  whitifli  clouds,*'  therefore 
undoubtedly  they  chen-.ically  unite.  This  experiment  I 
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performed  many  years  ago,  and  the  atmofpherical  air  be- 
came  perfectly  injured  ;  I  have  found  it  a  good  teft,  (the 
fame  as  nitrous  air)  in  meafuring  the  purity  of  the  atmof- 
phere,  oxygen  gas,  or  the  gafeous  oxyde  of  azote ;  by 
mixing  them  with  the  oxmuriatic  vapour,  an  efFervef. 
cence  fucceeds.  But  inftead  of  the  elaftic  oxmuriatic 
acid  becoming  by  this  means  hyper-oxygenized,  it  be- 
comes the  common  marine  acid,  and  the  airs  completely 
injured: — juft  the  reverfe  of  what  their  celebrated  theory 
teaches .' — But  in  thefe  experiments,  care  muft  be  taken 
to  ufe  no  more  oxmuriatic  vapour  than  is  neceflary  for 
the  pure  airs  to  aft  upon,  or  to  complete  or  faturate  the 
eflTervefcence.  Juft  the  fame  with  nitrous  air  and  pure 
air :  if  there  is  more  nitrous  air  than  is  neceflary,  the 
overplus  will  remain  entire ;  or  if  tpo  much  oxygen  gas, 
its  overplus  will  remain  entire, 

"Whatever  way  we  look  at  this  French  theory  with  the 
eye  of  reafon  and  common  fenfe,  abfurdity  upon  abfurd- 
ity  appear.  Dr.  Gren,  in  fpeaking  of  the  gafeous  oxyde 
of  azote,  fays — "  During  its  production  the  bafis  of  ni- 
"  trous  gas  is  deprived  of  part  of  its  oxygen,  but  not  of 
"  th,e  whole  quantity  it  contains.'*  No.w  oxygen  gas, 
which, they  fay  is  part,  is  confiderabJy  heavier  than  this 
nitrous  air ;  and  that  nitrous  air  is  in  part  the  radical  of 
the  nitric  acid,  having  oxygen  taken  from  it,  Dr.  Gren 
fays,  (vol.  i.  page  276.)  "  Hence  the  radical  of  nitric  acid 
<c  is  capable  of  various  degrees  of  oxygenation.  The  firft 
"  and  lowed  degree  forms  the  bafis  of  true  gafeous  oxyde 
tf  of  azote;  the  next  conftituteo  the  bafis  of  nitrous  gas; 
"  the  third  produces  nitrous  acid;  and  the  fouith  and 
"  laft  generates  the  nitric  acid."  Now,  if  there  is  a  par- 
ticle of  folid  fcnfe  amongft  our  aerial  philofophers,  how 
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comes  the  air  of  the  loweft  degree  of  oXygenation  to 
burn  bodies?  As  Dr.  Gren  fays,  (page  275.)  "  a  lighted 
14  candle  burns  in  it  with  increafed  brightnefs,"— and 
which  is  a  far  lighter  air  than  pure  oxygen  gas.  There* 
fore,  according  to  this  reafoning,  this  wonderful  conjurer 
of  all  conjurers,  Oxygent  muft,  with  all  its  hocus  pocus  qua* 
lities  be  the  principle  of  levity,  as  the  higheft  faturation  of 
it  is  a  lighter  air  than  oxygen  gas.  But  then  we  are  dill 
aground.  Here  is  nitrous  air  will  not  allow  bodies  burning 
in  it,  which  they  fay  is  formed  from  loofing  its  oxygen; 
yet  by  loofing  more  oxygen  it  becomes  a  lighter  air,  and 
then  admits  bodies  burning  in  it  with  this  bright  flame ! 
Where  the  Diabk  will  this  French  theory  lead  us  to  at 
laft  ?  To  ridicule  and  contempt. 

Let  us  invefligate  It  another  way.  The  nitric  acid  and 
eflential  oils  produce  combuftion.  But  if  the  ftrength  of 
the  acid  is  in  the  lead  diminished,  no  combuftion  takes. 

place,  but  they  form  this  gafeous  oxyde  of  azote. 

Now  the  French  theorifts  fay,  that  both  thefe  procefles 
are  the  fame;  they  are  both  the  carbon  and  hydrogen  of 
the  oil  of  turpentine,  receiving  the  oxygen  of  the  nitric 
acid.     But  in  one  cafe  there  is  a  mod  violent  feparaticn 
of  light  and  heat ;  and  in  the  other  comparatively  none. 
Then  let  us  examine  the  refiduum  after  the  procefs ;  if 
that  will  help  our  wonderful  theorifls.    According  to  them 
the  nitric  acid  fhould  have  lost  all  its  oxygen,  it  forming 
with  the  effential  oils  carbon  and  hydrogen,  fixed  air  and 
water,  and  its  azote  fhould  be  left  by  itfelf.    But  we  find 
that  Dr.  P.  found  this  gafeous  oxyde  of  azote  united  in 
part  to  the  nitrous  acid;  —  for  upon  mixing  them  with 
alkaline  air,  he  produced  the  nitrous  ammoniac.     Alfo» 
after  firing  the  eflential  oils  with  the  nitric  acid,  the  refi» 
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duum  is  a  phlogisticated  acid  and  vapour.  Now  I  call 
upon  this  honorable  cvmbination,  if  they  can  withstand 
thefe  abfurdities ;  and  upon  the  fervum  pecus,  if  they 
can  fioalh-w  them. 

In  the  calcination  of  metals  with  the  acids,  water  is 
required  with  the  ritriolic  and  marine  acids.    They  fay, 
the  water  gives  the  oxygen  to  the  calcination  j  but  in  the 
nitrous  folution,  not  the  water,  but  the  acid  gives  the 
oxygen.    Then  why  is  the  water  alfo  required  in  the 
nitrous  folutions  ?     Upon  burning  oxygen  and  hydrogen 
gafles,  an  immenfc  quantity  of  light  and  heat  are  pro- 
duced and  fet  loofe.    Then,  in  the  vitriolic  and  marine 
folutions  qf  the  metals,  they  fay  this  water  is  decom- 
pounded again,   forming   hydrogen  gas.      Then,  from, 
•whence  proceeds  its  light  and  heat,  to  form  this  gas  ? 
(for  it  had  been  difiipated  when  the  water  was  formed, 
in  firing  the  oxygen  and  hydrogen  gafles.)    Nay,  the 
oxygen  that  went  to  form  the  calx,  must  have  carried 
with  it  its  light  and  heat,  as  the  calces  give  their  light 
and  heat  to  the  marine  acid  when  they  oxygenate  it;  — 
as  the  calx  of  lead,   &c.      Alfo,  different  calces  ex- 
plode with  combustible  bodies.    But  as  water  is  required 
in  the  nitrous  folutions,  does  not  this  imply  it  ac~ls  the 
fame  part  in  both,  to  form  the  aerial  compofttion  of  both 
the  inflammable  and  nitrous  airs ;  and  alfo,  along  with  the 
acids,  to  faturate  the  calces*. 


•  That  the  water  a&s  in  aiding  the  folutions,  appears  evident— for 
when  the  acids  have  no  water,  heat  will  produce  the  calcination  without 
it,  and  then  the  vitriolic  acid  air  is  formed.  Heat  juft  puts  the  vitriolic 
acid  upon  the  fime  activity,  in  fcizing  upon  the  phlogifton  of  the  metal  as 
the  nitric  acid  which  poff«Cej  fire. 


When  the  metals  are  diflblved  in  the  different  acids, 
either  nitrous  air  is  formed  or  hydrogen  gas ;  but  when 
the  metals  are  diflblved  in  oxmuriatic  acid,  there  is  no 
gas  formed.  The  French  theory  fays,  This  folution  is 
o'wing  to  the  metal  receiving  the  oxygen  of  the  acid.— 
But  from  whence  comes  the  inflammation  obferved  in 
this  folution?  —  Dr.  Gren  fays,  (vol.  i.  page  308.)  "A 
lighted  wax  candle  continues  to  burn  in  the  elaftic  oxy- 
genated muriatic  acid,  though  with  a  diminiflied  and 
duller  flame.  Phofphorus,  charcoal,  cinnabar,  grey  an- 
timonial  ore,  antimony,  bifmuth,  zinc,  and'feveral  other 
combuflible  bodies  reduced  to  powder,  are  even  fponta- 
neoufly  inflamed  when  thrown  into  this  elaftic  and  warm* 


If  I  add  only  as  much  nitric  acid  and  water  to  a  metal  as  to  calcine 
it,  they  fay  that  the  nitric  acid  is  decompounded.  But  Mr.  Metherie 
fays,  (page  146.)  "  Though  nitrous  air  is  obtained  from  a  folution  of 
•*'  mercury  in  nitrous  acid,  almojl  all  the  acid  is  formed  in  the  folution."— 
And  Dr.  Fordyce  fays,  "  In  the  folution  of  zinc  in  the  vitriolic  acid  and 
"  water,"  he  "  found  atmofl  all  tie  acid  in  the  folution."— —Now  they 
fay,  that  in  this  folution  the  water  is  decompounded.  But  Dr.  Fordyce 
found  a  fmall  part  of  the  acid  had  difappeared,  it  evidently  giving  the 
hydrogen  that  hepatic  fmell ;  juft  the  fame  as  Mr.  Metherie  found,  a 
fmall  part  of  the  nitric  acid  had  difappeared  in  the  folution.  Then  can 
\\tfuppofe  that  the  one  folution  is  from  a  decomposition  of  the  nitric  acid, 
as  by  adding  no  more  acid  than  would  calcine- the  mercury,  no  part  of 
it  mould  be  found,  it  all  being  decompounded.  But  it  was  ALMOST  Ait 
JOCND:  therefore,  undoubtedly,  both  the  nitrous  and  the  vitriolic  folu. 
tions  are  the  fame ;  for  they  both  require  water ;  one  part  of  the  acid 
and  water  entering  the  nitrous  and  hydrogen  gaffes,  and  the  other  part 
entering  the  calces. 

The  oxmuriatic  acid,  and  an  alkaline  fait,  form  the  oxmuriatic  fait; 
and  Van  Mons  almoft  formed  a  fait  with  this  acid  and  the  volatile  alkali, 
which,  according  to  their  theory,  ought  not  to  have  been  done.  The 
•xygen  fhould  have  united  to  the  hydrogen  of  the  ammonia,  and  formed 
water. 
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ed  acid.  Tliefe  inflammable  fubftnnces  deprive  it  of  a 
part  of  its  oxygen,  and  convert  it  into  the  imperfe&  or 
muriatic  acid." — Alib  he  fays  in  the  fame  vol&me,  (page 
308.)  "  Hydrogen  gas  affords,  with  oxygenated  muriatic 
acid,  when  in  the  elastic  state,  a  mixture  chat  may  he  fet 
on  fire.  The  produce  of  the  combustion  is  liquid  muri- 
atic acid." 

And  this  oxygen  the  acid  received  from  le;d,  and  the 
metals  receiving  oxygen  fiom  the  atmofphcre  is  an  aft 
of  combuftion ;  therefore  when  the  oxygen  entered,  the 
lead  mud  have  parted  with  its  air,  fire  and  light.  Then 
from  whence  comes  the  fire  and  light  in  the  combuftion 
of  thcfc  bodies  ? 

Therefore,  clearly,  the  reafon  why  the  felution  of 
metals  give  out  fire  and  light  in  the  ox  muriatic  acid,  is 
owing  to  the  combaftion  of  their  phlogiston:  for  the  hy- 
drogen gas,  and  even  nitrous  air,  with  the  elastic  oxy- 
genated mnrfctic  acid,  arc  fet  on  fire :  (fee  Grcn.)  But, 
according  to  the  French  theory,  why  is  zinc  fet  on  fire 
in  this  acid;  and  produces,  with  the  nitrous  and  marine 
acids,  no  combustion  but  nitrous  and  inflammable  airs — 
as  the  precedes  are  the  fame,  accoi  ding  to  them ;  the 
zinc  receiving  oxygen  ?  This  I  will  declare,  in  the  face 
of  Reafon  and  Common-fenfe,  (and  they  that  difpute  it 
"poffcfs  neither),  That  in  the  one  cafe  there  is  a  combuf- 
t ion,  (that  is,  a  feparation  of  light  and  fire) ;  and  in  the 
other  cafe,  this  light  and  fire  is  not  confumed,  but  is  ex- 
hibited in  the  form  of  hydrogen  gas*  when  the  maiine 
acid  i*  employed  in  die  folution  of  the  zinc,  and  the  gafc- 
eus  oxyde  of  azote,  when  the  nitric  acid  is  employed.-* 
For,  )*  devoted  French  tools  and  fjcopbanft !  If  the  folution 
•f  the  zinc  in  the  nitrous  acid  is  condu&cd  flowly,  it  will 
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produce  an  air,  that  will,  if  fire  be  put  to  it,  explode  of 
itfelf,  {hewing  this  fire  and  light.  And  if  the  ftrength 
of  the  oxmuriatic  acid  is  damped  by  being  much  diluted 
with  water,  or  the  common  marine  acid  added  to  it,  they 
will  form  (with  metals)  the  marine  acid  air — an  air  Gmi- 
lar  to  the  nitrous  air,  or  the  vitriolic  acid  air. 

There  is  an  acid  of  fome  peculiar  qualities  which  they" 
call  the  Prujjian  acid:  it  is  made  from  animal  fubftances, 
bones,  blood,  &c.  The  acid  which  the  animal  kingdom 
produces  feems  to  be  the  pbofpboric9  the  vegetable  king- 
dom the  vegetable  acid.  But  by  a  peculiar  preparation, 
by  calcining  the  animal  bodies  with  the  fixed  alkali,  in- 
ftead  of  producing  the  phofphoric  acid,  this  Pruffian  acid 
is  produced.  Doctor  Gren  fays,  (vol.  ii.  page  30.)  "  By 
diftilling  the  Pruffiat  of  pot-am,  the  PruflSc  acid  is  de- 
ftroyed,  and  the  produfts  of  the  procefs  are  carbonated 
hydrogen  gas,  and  caibonat  of  ammoniac.  The  refidue 
confifts  of  vegetable  alkali  and  iron,  andalfo  of  phofpho- 
ric acid.  Hence  the  radical  of  Ptuffic  acid  is  compofed 
of  carbon  *  azote,  hydrogen,  and  phofphorus." 

He  further  fays,-*-"  If  upon  Pruffiat  of 'pot-afti^  con- 
tained in  a  tubulated  retort,  connected  \rith  the  pneu- 
matic quickulver  apparatus,  fome  dilute  falphuric  acid 
be  poured,  and  heat  applied,  the  Prufficacid  diftiUcvcrj 
but  in  the  form  of  elaftic  fluidity.  It  then  conftitates  * 
peculiar  kind  of  air,  viz.  the  Prujftc  acid  gof,  which  is- 
inflammable,  and  yields,  after  combuftion  in  oxygen  gns,. 
carbonic  acid,  water,  and  azotic  gss;  is  .poffefled  of  a 
pungent  fmell  and  tafte ;  is  abforbed  by  cold  water,  but 
flies  off  again  from  it  in  warmth  and  on  expofure  to  air.* 

Now  I  think  we  muft  concede  to  the  opinion     t 
the  phofphoric  aci.l  is  changed  by  the  calcination 

s  2 
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Pruffian  acid ;  for  the  calcination  of  thcfe  bodies,  with- 
out the  alkali,  is  well  known  to  produce  the  phofphoric 
acid,  though  even  in  this  cafe  a  very  fmall  part  of  the 
phofphoric  acid  is  changed  into  the  Pruffic  acid.  But 
if  the  fame  procefs  be  applied  to  the  Pruffiat  of  pot-afli, 
viz.  the  diluted  vitriolic  acid,  this  Pruflic  acid  gas  is  pro- 
cured i  therefore  the  phofphoric  acid  of  the  animal  bo- 
dies is  turned  into  the  Pruflic  acid.  This  feems  to  be 
brought  about  by  the  fixed  fire  of  (he  animal  bodies ;  alfo 
the  fixed  fire  of  the  alkalies,  and  the  fire  employed  in 
the  calcination.  And  it  alfo  appears,  that  when  this 
Pruffic  acid  gas  is  fired  with  oxygen  gas,  inftead  of  pro- 
ducing the  phofphoric  acid,  they  produce  the  carbonic 
acid,  water,  and  azotie  gas.  Therefore  I  think  this  mud 
clearly  teach  us,  that  all  the  acids  are  the  fame,  having 
the  fame  origin,  but  they  are  changed  into  different  acids, 
and  that  principally  by  fire  or  phlogifton ;  and  alfo  that 
azote  has  its  origin  from  an  acid  phlogifticated  or  neu- 
tralized ;  and  that  the  aerial  acid  (viz.  the  carbonic  acid) 
is  from  the  different  acids  aerialized. — But  when  I  (hall 
treat  particularly  of  acids,  I  Hull  (I  hope)  make  this 
plain. 

I  might  go  on  for  a  long  time  (hewing  equal  abfurdi- 
tics  that  this  French  theory  is  guilty  of;  but  I  am  tired— 
for  if  what  I  have  already  faid  is  not  fufficient  to  produce 
conviction  in  my  reader,  neither  his  head  or  heart  are 
capable  of  conviction — I  give  him  up  to  the  lift  of  INCU- 
RABLES of  French  maniacs. — But  why  fo  many  defcrters 
from  the  fcientific  honour  of  your  country,  in  favour  of 
France  ?  Shall  a  few  men,  great  in  pecuniary  influence, 
make  you  apoftates,  becaufe  they  think  their  experiments 
have  been  aiding  in  eftablifhing  this  abfurd  and  ridicu- 
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lous  French JlruElure  ?  Englishmen !  aflume  yonr  dignity. 
You  are  highvin  the  eftimation  of  the  world,  for  honour, 
liberality,  and  knowledge  ;  a  candid  and  impartial  invef- 
tigation  is  all  I  want :  for  even  though  France  is  fo  great 
'an  enemy  and  rival  to  England,  I  would  not  rob  her  of 
her  juft  merit,  much  lefs  would  I  endeavour  to  deprive 
her  of  a  fair  and  honourable  trial.  The  good  and  ho- 
nour of  true  fcience  is  all  I  want — the  candid  inveftiga- 
tion  of  TRUTH  !  I  (land  alone,  infulated  in  an  obfcure 
corner  of  the  kingdom ;  but,  I  hope,  firm  as  a  rod, 
upon  the  pedeftal  of  Truth,  and  therefore  not  afraid  to 
engage  with  the  combination,  with  all  its  united  force, 
knowing  their  theory  to  be  a  bafelefs  aerial  French  ftruc- 
ture,  and  now  only  fupported  by  bafr  artifice. 

But  it  muft  and  Jball  fall :  then  beware  upon  whofe 
heads  it  tumbles;  for  it  is  a  huge  enormous  pile,  built 
by  Ignorance,  propped  by  Craftt  and  fupported  by  In- 
jujlice. 

I  fee  Dr.  Thomfon  of  Edinburgh,  whofe  great  labour 
is  to  clear  the  French  theory  of  combuftion  from  fome 
few  of  the  abfurdities  I  have  {hewn  it  is  full  of.  In  my 
theory  I  prove  that  pure  air  is  the  agent  to  combuftion.— 
He  (to  appear  not  to  have  taken  the  idea  from  me)  call* 
it  the  fupporter :  a  different  name,  but  the  fame  idea. — 
But  he,  to  differ  from  my  theory,  (for  he  fleers  partly  by 
it)  fays  that  oxygen  gas  only  contains  heat;  the  combuf- 
tible  body,  light : — an  idea  taken  from  Dr.  Gren.  But 
that  light  and  heat  are  the  fame  body,  I  have  ineonteftibly 

proved. vSee  my  experiments  on  Volta's  pile,  and 

my  new  fyftem  of  fire  and  planetary  life.) But  light- 

feems  to  be  a  better  body  for  forming  oxygen  gas  than- 
heat — fee  its  action  on  oxmuriatic  acid,  nitrous  acid,  &c. 
And  heat  is  well-known  to  revive  the  calx  of  metals -~&e 
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its  action  on  the  calces  of  mercury,  even  when  it  pafles 
through  the  blacked  bodies  in  getting  accefs  to  the  calx*. 
So  that  a  great  defender  of  the  French  theory  (Count 
Rumford)  thought  that  light  a.c~led  by  its  h<at  in  reviving 
the  calces  of  metals. 

Dr.  Thomfon  fets  out  with  contradicting  the  French 
chemifts,  that  bodies  whenever  they  imbibe  oxygen,  com- 
buftion is  produced.  He  fays,  "  Hence  we  fee  that  com- 
"  buftion  ought  not  to  be  confounded  with  the  combina- 
"  tion  of  a  body  with  oxygen,  as  is  done  by  the  French 
"  chemifts."  He  then  elucidates  this  doctrine  as  fol- 
lows. 

He  fays  that  when  oxygen  gas  is  imbibed,  there  is  not 
always  a  combuftion.  He  mentions  the  calces  of  metals* 
viz.  the  calces  of  lead.  Their  firft  dofe,  he  fays,  pro- 
'duccs  combuftion;  but  the  dofe  of  oxygen,  that  makes 
the  grey  calx  and  letharge  turn  to  the  brown  and  red,  he 
fays  enters  with  their  caloric,  producing  no  combuftion. 
Now  that  the  grey  calx  of  lead  and  letharge  contains  no 
oxygen  gas  but  fixed  air,  and  that  this  fixed  air  is  form- 
ed into  oxygen  by  heat,  I  hope  I  have  fufficiently  fhewn. 
But  thefe  French  theorifts  difpute  the  commoneft  fafts. 
But  nothing  can  be  fo  abfurd  as  the  whole  paper.  The 
vitriolic  acid  is  made  a  combuftible.  I  am  furprifed  that 
men  fhould  fo  far  leave  common  fenfe  behind  them — But 
all  is  now  aerial!  All  lolid  bodies,  they  fay,  are  made  of 
airs  i  fo  I  fay,  all  folid  reafonings  are  now  aerial;  The 
ftrongeft  combuftion  that  \ve  know  of  is  the  burning  of 
fulphur  i  and  even  in  their  aerial  theory  the  combuftion 
of  fulphur  imbibing  the  oxygen  gas,  was  one  of  the 


'  •  Why  ligb:  is  a  bettrr  body  than  ttat  for  reviving  metali,  is  owing 
to  its  fuperior  i.r.pu'fe,  and  pcnetratel  the  metals  accordingly. 


C    135    3 

greateft  and  firft  experiments  that  made  Lavoifier  adept 
his  theory  of  combuftion  :  and  therefore,  certainly,  the 
vitriolic  produced  by  their  combuftion  mull  claim  the 
rank  of  a  product.  No,  it  is  a  combuftible,  Dr.  Thom- 
foa  fays;  and,  ftill  more  wonderful!  nitrous  air  (he  fays) 
is  ^.fupporter.  But  nitrous  air  is  the  only  aerial  body  thai 
will  unite  with  oxygen  gas  with  the  greateft  avidity,  iu 
any  temperature  producing  the  nitrous  acid.  Here  then 
the  oxygen  gas  muft  be  the  combujlible,  and  the  nitrous 
air  the  fupporte r.  Wondeiful!  Azote  he  places  at  the 
head  of  the  column  of  INCOMBUSTIBLES.  But  Mr. 
Gotlin  fays  that  phofphorus  burns  in  it  with  the  greateft 
brilliancy.  But  why  am  I  debafing  my  pen  by  expofing 
fuch  abfrrdities  ?  I  can  only  fay,  the  French  theory  is 
grofsly  abfurd,  and  Dr.  Thomfon  is  a  grofs  fupporter, 
and  their  ccmbuftion  together  will  produce  no  light  or 
heat,  but  the  grojftfl  darknefs. 

He  fays  that  the  facility  of  combuftion  is  not  proper- 
tioned  to  the  attra&ion  of  oxygen — which,  if  Lavoifier's 
theory  was  true,  it  certainty  ought  to  be.  He  names 
fome  inftanees  of  phofphorus  and  charcoal  •,  phofphorus, 
burning  in  a  low  temperature,  and  charcoal  requiring  a 
high  one ;  yet,  according  to  his  French  theory,  he  fays, 
"  Charcoal  takes  oxygen  from  phofphorus."  Thus,  in 
the  vitriolic  and  phofphoric  acids,  forming  phofphorus 
and  fulphur  with  charcoal :  (but  charcoal  is  fuppofed  by 
them  not  to  be  a  pure  bafe,  diamond  being  fuppofed  to 
be  the  pure  bafc  j  but  phofphorus  they  fuppofe  a  pure 
bafe.)  Yet  it  is  not  by  taking  oxygen  from  the  acid, 
othcrwife  an  immenfe  quantity  of  fixed  air  ought  to  be 
formed  in  thefe  procefles.  But  there  is  none  formed — 
there  is  only  the  vitriolic  acid  air.  If  any,  it  is  only 
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'  what  charcoal  is  known  to  contain.         He  accounts  for 
this  by  faying,  that  "  it  is  probably  owing  to  the  weaker 
"  affinity  by  which  their  particles  are  united  :  for  the 
"  cohefion  of  heterogenous  particles,  when  oxygen  con- 
"  ftttutes  a  part  of  them,  is  ufually  weaker  than  the  co- 
"  hefion  of  homogenous  particles."    Yet,  unfortunately, 
the  very  example  he  gives,  is  the  reveife  of  this:  —  for 
phofphorus  (he  fays)  is  robbed  by  charcoal  of  its-oxygen; 
and,  after  all,  he  acknowledges  that  "  nitrous  gas  and  the 
'*  gazeous  oxyde  of  azote,  conftitute  exceptions  to  this 
"  rule."      I  am  furprifed  that  any  one  can  have  the  ef- 
frontery to  name  Mr.  Cavendifh's  experiments  of  azote 
and  oxygen  gas,  being  formed  into  the  nitrous  acid  by 
the  cle&ric  fpark,  after  what  I  have  faid  in  the  Experi- 
ments on  the  Galvanic  Pile. 

Inftead  of  coinciding  and  according  with  the  known 
and  eftablifhed  fa£s  of  chemiflry,  taught  by  our  fore- 
fathers, and  which  have  been  regularly  handed  down  to 
us, — which  all  have  agreed  upon,  fanc~Uoned  by  common 
fenfe  and  reafon, — thefe  wild  theorifts  (to  eftablifh  their 
abfurdities)  controvert.     Thus,  the  acids,  the  purer  they 
are,  they  a£l  upon  bodies,  metals,  &c.     If  you  form  a 
nitrous  folution  of  tin,  by  adding  iron  to  the  folution,  it 
leaves  the  tin  gently  to  a£l  upon  the  iron — nothing  like 
the  activity  of  the  pure  acid  acling  upon  iron.     I  might 
mention  a  thoufand  inftances ;  but,  according  to  Doctor 
Thomfon's  forced  principles,  it  ought  to  be  reverfed. — 
Thus,  the  nitric  acid  united  to  azote,  bodies  burn  in  it 
more  rapidly  than  in  pure  air ;  alfo  phofphorus  burns  in 
atmofpheric  air,  in  the  common  temperature,  but  not  in 
oxygen  gas.     Alfo,  ftill  more  extraordinary !  Charcoal, 
which  they  fay  is  a  body  united  to  fome  oxygen,  burns 
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la   a  weaker  temperature  than  diamonds,  which  are  pure 
carbon.    But,  to  adhere  to  my  firft  example,  for  to  fuch 
grofs  abfurd  opinions  I  will  not  deign  to  fetch  any  more. 
It  would  affront  common  fenfe.  —  By  the  acid  being  al« 
reajly  united  to  a  quantity  of  tin,  it  would  in  confequence 
act  with  lefs  activity  upon  the  frefli  iron  or  tin  —  would 
it  not,  ye  blunderers!  ye  deftroyers  of  common  fenfe  !! 
But  how  rationally  does  my  theory  account  for  all  thefe 
phenomena  !      Why  the  atmofpherical  air  acts  upon  the 
phofphorus  in  a  lower  temperature  than  oxygen  gas,  is 
owing  to  its  being  an  air,  with  its  acid  united  to  a  loofer 
faturation  of  fixed  fire,  and,  in  confequence,  eafier  fet 
loofe.  That  the  nitric  and  oxmuriatic  acid's  producing  the 
combuftion  of  high  plogiftic  bodies,  is  owing  to  their  high 
attraction  foi  phlogifton,  &c.     And  as  to  diamonds  be- 
ing charcoal,  they  are  no  more  charcoal  than  your  brains 
are  charcoal,  Dr.  Thomfon. — But  how  hard  is  my  fate, 
to  wafte  my  time  upon  fuch  abfurdities,  to  flog  our  aerial 
chemifts  into  a  little  common  fenfe  *! 

But  even  Dr.  Thomfon  is  obliged  to  contradict  the 
obvious  opinion  of  Cavendifti  and  others,  that  the  follow- 
ing experiment  of  Mr.  Cavendifh's  is  a  burning  procefs ; 
for  he  fny,*,.  in  the  burning  of  hydrogen  and  oxygen  gas, 
the  nitric  acid  formed  is  not  from  combuftion.  In  fliort, 
they  turn,  twift,  and  twine  poor  common  fenfe,  into  all 
forms  and  ftiapes. 

*  It  appears  that  water  is  neceffary  to  the  a&ion  of  the  acids  upon 
the  metals;  then,  FOR  WHAT  REASON  ?  It  cannot  be  from  the  water 
aiding  the  decompofition  of  the  nitric  acid,  for  inflame ;  as,  when  it  it 
added  to  the  nitric  acid,  in  acting  upon  the  carbon  and  hydrogen  gaffes 
of  the  effential  oils,  it  there  retards  its  operation,  hindering  the  com- 
buftion.  Then  why  is  it  neceffary  in  metallic  folutions  ?  Clearly, 
the  rcafons  which  I  have  given,  (according  to  my  theory;) 

T 
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In  metals,  being  calcined  by  one  of  the  mineral  acids 
and  water,  viz.  the  vitriolic,  they  fay  that  water  is  the 
calcining  body,  being  decompounded ;  but  upon  another 
mineral  acid,  (viz.  the  nitrous  acid)  and  water  calcining 
metals,  they  fay  it  is  not  the  water  but  the  acid  is  the  cal- 
cining body.     And  Dr.  Thomfon,  in  this  profound  ex- 
planation of  Lavoifier's  theory,  fays,  "  But  in  this  cafe  a 
new  fupporter  is  always  evolved,  viz.  nitrous  gas  •,  as  it 
happens  a  new  combuftible  is  ufually  formed,  and  not 
•(infrequently  the  product  is  converted  into  a  partial  fup- 
porter." Here  then,  in  this  calcination,  inftead  of  having 
the  hydrogen  gas  fo  conGderable  a  combuftible  body,  we 
have  nitrous  gas  a  fupporter.    What  comes  then  of  the 
light  ?     Upon  nitrous  gas  and  oxygen  gas  being  united, 
no  light  comes  from  them.     But  then  he  fays,  ammonia 
is  formed.    I  deny  that  upon  metals  being  calcined  by 
the  nitrous  acid,  any  ammonia  is  formed.    The  vitriolic 
acid  and  water  calcining  metals,  is  a  better  procefs  for 
forming  it.     But  he  contradicts  it  himfelf :  for  he  fays, 
"  The  product  is  converted  into  a  partial  fupporter."— 
How  then  could  it  contain  ammonia  ?     The  calx  of  iron 
formed  by  calcining  in  the  atmofphere,  when  diftilled, 
forms  ammonia,  as   Mr.  Kerr  obferves;  but  I  never 
knew  that  the  calx  of  mercury,  formed  by  the  nitrous 
acid,  when  diftilled  would  form  ammonia.    Indeed  he 
grofsly  contradicts  himfelf;  for  he  fays,  "  Oxygen  gas 
may  be  procured  from  nitric  acid  and  oxmuriatic  acid, 
two  fupporters ;  and  from  feveral  of  the  partial  fupport- 
crs,  as  the  black  oxyde  of  manganefe,  the  red  oxydes  of 
lead  and  of  mercury.    The  action  of  heat  is  always  ne- 
ceflary }  but  the  procefs  is  very  different  from  combuf- 
tion.".-— -Where  then  is  the  combuftible  oxyde  of  mer- 
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cury,  as  it  gives  out  oxygen  gas  by  heat  ?  Thefe  fuper* 
ficial  reafoners  dafh  blindly  forward,  without  ever  refleft- 
ing  it  is  truly  laughable.  I  fee  this  fame  philofopher  is 
now  puffed  as  the  great  champion  to  reconcile  the  ab- 
furdities  of  the  French  theory*. 

That  fixed  air  may  be  formed  by  the  rays  of  the  fun 
into  pure  air,  1  have  proved  in  the  moji  unexceptionable 
manner •,  (and  I  call  upon  all  the  French  theorifts  to  con- 
tradict me,  if  they  can)  it  is  owing  to  the  fire  of  the  fun. 
neutralizing  the  aerial  acid  into  pure  air,  becoming  by 
that  means  fixed  fire,  and  the  water  aiding  the  procefg 
by  becoming  the  water  of  competition.     For  if  the  pure/I 
diililled  water  be  impregnated  with  fixed  air  and  expofed 
to  the  rays  cf  the  fun,  the  pureft  oxygen  gas  will  be 
formed.    Why  extraneous  bodies  aid  this  procefs,  is  by 
their  flopping  the  rays  of  light  from  palling  through  the 
tranfparent  water.    For,  as  Count  Rumford  indifputably 
proved,  that  threads  of  filk,  however  repeatedly  employ- 
ed, and  however  repeatedly  warned,  would  equally  an- 
fwer  the  procefs, — therefore  could  not,  to  the  mojl  preju- 
diced French  theorift,  act  by  attracting  charcoal  from  it. 
— Nay,  Dr.  Woodhoufe  found  that  powdered  charcoal 
equally  anfwered,  producing  the  pureft  oxygen  gas — nay, 
any  extraneous  body.    Why  the  charcoal  did  not  pro- 
duce fo  much  oxygen  gas,  was,  that  it  abfoibed  the  rays 
of  light  too  much,  and  hindered  them  from  penetrating 
into  the  body  of  the  water. 

*  Our  chemifts  who  arc  fuppofed  to  be  the  moft  eminent,  have  long 
been  chafed  off  the  field  by  my  works.  But  they  now  pufh  forward  every 
daring  pretender,  and  a  little  time  fends  them  faeaking  off  with  the  reft, 
1  have  had  many  different  fcts  to  combat  with. 

T  a 
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The  phenomena  of  iron  and  fulphur  burningy  wcic  not 
firft  made  in  detail  by  the  Dutch  chemifts  in  1793,  but 
by  me  in  1788 ;  alfo  a  letter  I  publifhed  in  the  Gentle- 
man's Magazine  and  my   other  publications.       As  to 
phofphorus  and  the  metals,  and  alfo  barytes  producing 
the  fame  phenomena,  I  mentioned  in  my  lait  letter  to 
Mr.  Cavendilb,  publifhed  in  1798.     Thefe  fads  Doctor 
Thomfon  names  as  originating  with   himfelf ;    and  all 
this  is  honourable^  not  even  to  fay  fuch  a  man  as  me  exifts. 
The  explanation  of  all  theft  phenomena  may  be  feen  in  my 
Letter ;  —  the  action  of  heat  upon  phofphoric  bodies  is 
fully  demonftrated  in  my  la  ft  experiments  upon  the  Gal- 
vanic pile,  where  I  offer  fome  ftridtures  upon  Herfchell's 
late  papers  upon  light  and  heat.    But,  to  be  fure,  Do&or 
Thomfon,  you  did  not  fteal  any  of  your  ideas  from  me  in 
that  publication; — no,  nor  will  he  acknowledge  that  he 
did  not  ftcal  from  me   the  following  explanation,  viz. 
"  Now  as  pot-am  isi  deprived  of  its  carbonic  acid  by  lime, 
"  it  is  obvious  that  the  procefs  muft  be  a  double  decom- 
"  pofition ;  the  bafe  of  the  lime  combines  with  carbonic 
"  acid,  while  its  light  combines  with  the  pot-afli."  •••    • 
Which  explanation  may  be  found  in  the  Gentleman's 
Magazine,  1792,  where  I  controverted  Dr.  Black's  doc- 
trine of  the  phenomena  of  lime  acting  upon  pot-afh*. 


•  I  fry,  "  Lime  and  cauftic  alkaline  fciti  have  loft  their  fixed  air,  or 
ar rial  acid  and  water,  and  in  their  (lead  have  united  to  fire.  If  lime,  for 
iuflznce,  is  mixed  with  the  fixed  alkaline  fait,  the  alkali  having  a  flronger 
attraction  for  the  fire  of  the  lime  than  for  its  own  fixed  air,  will  attract 
the  fire  of  the  lime,  which  has  a  lefs  attraction  for  it  than  the  alkali  hasi 
confequently,  the  fire  will  leave  the  lime,  and  be  attracted  by  the  alkali 
This  cannot  be  from  the  lime  having  a  flronger  attraction  for  the  fixed 
a  r,  or  aerial  acid,  than  the  alkali;  as  alkalies  attract  acids  more  flrongly 
than  calcareous  earths  do. 
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As  Mr.  Lavoifier's  theory  of  chemiflry  was  founded 
on  the  combuftion  of  bodies,  (after  my  publication  in 
1781),  I  fhewed  the  extreme  abfurdity  of  the  reigning 
theories,  in  fuppofing  phlogifton  to  be  an  element-,  I 
proved  it  to  be  fixed  fire.  Mr.  Lavoifier,  upon  this,  be- 
gan to  exercife  his  ingenuity  in  dealing  out  a  new  theory, 
which  has  been  generally  received,  particularly  by  our 
!£ngli(h  theorifts,  who  were  determined  to  receive  any 


"In  confequencc  of  this  miflake,  Dr.  Black  is  wrong  and  contradictory 
in  his  table  of  attractions.     He  fays, 


ACIDS : 
Fixed  alkali, 
Calcareous  earth, 
Volatile  alkali, 
Magnefia. 


FIXED  AIR  : 


Calcareous  earth, 
Fixed  alkali, 
Magnefia, 
Volatile  alkali. 


"  But  he  ought  to  have  placed  the  different  bodies  under  the  head  of 
fixed  air,  the  fame  as  under  the  acids;  for  the  change  of  affinity  is  owing 
to  the  fire  which  the  calcareous  earths  and  the  rmgncfia,  in  the  Rate  of 
lime,  poflifled, — and  which  Dr.  Black  does  not  fo  much  as  acknowledge 
it  does  poffefs,  not  having  a  chemical  knowledge  of  fire,  or  its  affinity. 

"  But  a  ftill  ftronger  proof  that  alkaline  falls  have  a  more  powerful 
attraction  for  fire  than  for  fixed  air,  is  this :  Erpofe  the  dry  cauilic  alka- 
line fait,  or  lime,  to  dry  fixed  air,  and  they  will  not  attract  it,  nor  part 
with  their  fixed  fire;  but  add  fixed  air  and  water  to  the  cauflic  fait,  or 
lime,  both  acting  together,  their  joint  attraction  will  expel  the  fire,  tho* 
neither  can  do  it  by  themfelves."— —  This  doctrine  is  ftill  more  forcibly 
and  fully  explained  in  my  "  Obfervations  on  the  Galvanic  Pile." 

But  juft  to  (hew  how  I  have  been  ftolen  from,  fee  what  Dr.  PriefMey 
has  done,  that  hoary  and  arch-plagiarift,  who  hai  been  for  thefe  twenty 
years  pilfering  from  me,  and  endeavouring  to  twift  them  to  fome  foolifii 
hypothecs,  not  daring  dircflly  to  adopt  mine.  In  fliort,  my  writings'have 
given  birth  to  almofl  all  the  philofofophical  hypothefes  adopted  for  thefe 
twenty  years,  not  directly  adopting  mine,  but  to  build  up  fome  abfurd 
theory;  there  it  is  very  ftrikingly  feen  how  they  have  been  dealing  from 
my  "Theory  of  Fire  and  Planetary  Life." — But  they  (hall  one  day  be  fe- 
verely  called  over  the  coals.  For  thi»  publication  only  adverts  to  my 
chemical  writirgs. 
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one  in  opposition  to  mine.  Therefore,  as  the  theory  of 
combuftion  is  called  Mr.  Lavoifier's  theory  of  chemiftry, 
1  (hall  examine  more  clofely  Doftor  Thomfon  remarks; 
and  (hew  how  rationally  my  fyftem  accounts  for  all  the 
fa£b  he  mentions*. 

Now,  it  appears  fingular  that  thefe  oxydes  mould  pof- 
fcfs  oxygen  in  two  fuch  different  dates,  the  one  being 
bereft  of  its  coloric  and  the  other  poflefling  it,  as  they  are 
formed  by  the  fame  proceffes,  by  combuftion;  &c.  nay, 
more  linking  than  that,  is,  the  red  and  brown  oxydes  of 
lead,  for  inftance,  are  produced  by  a  far  longer  proccfs 
of  burning,  viz.  48  hours,  as  I  have  fhewn,  (fee  p.  1 2). 
Therefore  one  would  have  fuppofed,  according  to  my 
old  friend  and  reafoner,  Mr.  Common  Senfet  that  the  oxy- 
gen gas  would  have  been  more  perfectly  burnt,  or  robbed 
of  its  caloric,  (to  fay  nothing  of  Mr.  Lavoifier's  general 
hypothefis  that  gafcs  are  formed  from  caloric,  and  when 
they  arc  attracted  by  folid  bodies  they  lofe  their  caloric.) 


•  He  (ays.  "  The  following  oxydei  are  produces  of  combuftion  : 

X.  Black  oxydc  of  iron.  8.  Oxyde  of  copper. 

•3.  White  ozyde  of  sine.  9.  Oxyde  of  cobalt. 

3.  White  oxyde  of  lead.  IO.  Oxyde  of  nickel. 

4.  Yellow  oxyde  of  til.  II.  Oxyde  of  bifmuth. 

5.  White  oxyde  of  antimony.  I  a.  Purple  oxyde  of  gold. 

6.  White  oryde  of  arfenic.  1  3.  Yellow  oryde  of  Clvcr. 

7.  White  oxyde  of  mapganefe.  14.  Black  oxyde  of  mercury. 

The  following  oxydcs,  on  the  other  hand,  are  partial  fupportcrs  of 


I.  Red  oxyde  of  iron.  6.  Red  and  brown  oxydes  of  lead. 

a.  Yellow  oxyde  of  gold.  7.  Black  osyde  of  manganefe. 

3.  White  orydc  of  Giver.  8.  Acidulous  oxyde  of  antimony. 

4.  Red  oxyde  of  man^ancfc.  9.  White  oxyde  of  tin. 

5.  Arfcaic  *ud. 
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~But  let  us  examine  the  oxydes  of  iron  made  by  (learn 
They  muft  poflefs  cortfiderably  more  oxygen  than  the 
oxydes  of  iron  formed  any  other  way,  as  they  are  fo  much 
heavier  ;  yet  they  will  not  a£  as  fupporters.     And  why 
fhould  they  not  ?     What  hinders  the  carbon  and  hydro- 
gen of  bodies  to  attract  their  fxtra  oxygen,  and  barn  and 
produce  a  combuftion  of  bodies,  according  to  Dr.  Thom- 
fon's  principles,  formed  of  light  and  NO  heat, — which 
would  be  a  curious  phenomenon  in  nature  !     But  as  we 
fhould  have  a  combuftion  without  heat;  fo,  in  another 
cafe,  we  fhould  have  a  combuftion  without  light,  as  fome 
of  thefe  oxydes  are  only  combuilible  in  oxmuriatic  gas, 
for  they  are  perfect  oxydes*. 

But  Low  comes  oxmuriatic  gas  and  the  nitric  acid  to 
calcine  gold  and  filver,  when  they  cannot  be  calcined  by 
combuftion  ?  How  comes  their  oxygen,  when  united  to 
its  radicals,  (viz.)  azote,  marine  acid,  &c.  aft  upon  the 
gold,  filver,  &c.  when  the  pure  oxygen  gas  cannot,  which 
is  not  united  to  any  body  ?  It  muft  appear  fingular,  that 
when  a  body  is  attracted  by  another  body  (as  azote), 
which  it  is  fuppofed  to  have  a  ftrong  attraction  for,  (as 
Mr.  Cavendifh  formed  them  he  fuppofed  by  combuftion) 
it  can  part  with  its  oxygen  in  any  temperature  to  thofe 
metals,  while  the  oxygen  gas  cannot  be  united  when  by 
itfelf,  in  the  greateft  heat.  Is  there  no  abfurdity  in  this, 

I  aik  ?     But  let  us  try  thefe  acids  by  other  precedes. 

Can  you  theorifts  breathe  thefe  bodies?  for  it  appears 
that  they  part  with  their  oxygen  more  readily  than  when 


*  But  why  tlie  oxmuriatic  gas  forms  a  combufliY.n  in  thefe  cafes,  it 
owing  to  its  being  formed  of  the  marine  acid,  and  earths  united  to  a 
confiderable  quantity  of  fire ;  fo  that  when  thefe  oiydes  attrad  its  acid, 
both  their  fire  is  fet  loofe. 
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free.     In  making  the  oxmuriatic  acid,  it  is  fo  noxious 

that  the  men  cannot  (land  its  vapours Can  you,  ye 

ivifeacres!  fuppofe  the  calcination  of  metals  by  acids,  is 
by  the  acids  parting  with  their  fuppofed  oxygen  to  the 
metals?  Can  your  lungs  attract  it  from  them  ?  Apply 
either  membranes,  blood,  or  fat  to  the  oxmuriatic  acid, 
and  it  will  burn  them  immediately :  the  nitric  acid  will 
do  the  fame  with  the  volatile  oils.  And  this,  they  fay, 
is  the  fame  procefs  as  is  performed  on  the  lungs  by  refpi- 
ration.  .  .  .  Go,  ye  SOLOMONs!  and  learn  common 

fenfe. No,  they  aft  by  having  fuch  an  attraction  for 

phlogifton,  that  they  rufh  upon  it  with  that  activity  as  to 
fet  its  fixed  fire  loofe  as  free  fire. 

But  as  to  the  oxydes  which  produce  combuftion  with 
bodies,  it  is  thofe  only  which  have  got  their  fixed  air 
turned  into  oxygen  gas  by  the  fire:  (fee  page  12.)  And 
alfo  the  oxydes  of  gold,  filver,  &c.  why  they  will  not 
burn  with  oxygen  gas  is,  that  they  attract  their  fixed  fire 
fo  ftrongly,  that  common  combuftion  wilt  not  fet  it  loofe, 
and  this  aids  their  fulminating  with  combuflible  bodies, 
by  attracting  their  fixed  fire  fo  ftrongly,  like  the  acids. 
That  they  attract  fo  forcibly  their  fixed  fire,  is  proved 
(as  the  immortal  SCHEELE  found)  from  the  fun  reducing 
them  by  juft  throwing  its  rays  upon  them*. 

But  I  fee,  in  page  18,  he  fays,  that  fupporters  part  with 
their  oxygen  to  combuftibles  without  producing  either 
light  or  heat.  Now,  as  he  fuppofes  their  oxygen  to  pof- 


*  For  the  Doctor  fays,  "  When  fulphatc  of  iron  is  dropt  into  a  folu- 
"  tion  of  muriate  of  gold,  nitrate  of  filver,  or  nitrate  of  mercury, — the 
"  gold,  filver,  and  mercury  are  precipitated  in  the  metallic  ftate."— — — 
Now  here  it  alfo  appears,  that  the  fire  the  oxmuriatic  poiTefles  is  capable 
of  giving  thole  metal*  that  are  fo  cafily  reducible,  their  fixed  fire  agaia. 


fefs  no  £«r/,  why  mould  not  //^/  be  fet  free  from  the 
combuftible  ?  For  if  iron,  for  inftance,  poiTefles  light, 
then  it  muft  appear  fingular,  that  when  it  is  calcined  by 
water,  its  hydrogen  fhould  receive  this  light.  But  when, 
by  che  nitric  acid,  the  nitrous  air  {hould  not  receive  this 
light,  as  he  fays  it  is  a  fuppprter—  therefore  muft  only 
poflcfs  heat ;  then  what  became  of  the  light,  and  from 
whence  came  the  heat  I  This  is  truly  hocus  pocus  work 
of  the  Doctor's.  I  will  relate  a  ftor^  to  him  I  think  ap- 
plicable.—— A  decrepid  old  man  was  flepping  over  the 
kennel,  and  unfortunately  he  fell  into  it,  (as  this  French 
theory  2  hope  has  done).  He  bawled  out  luftily,  "  GOD 
mend  me !"  A  boy  paffing  by,  faid,  God  mend  ihee  !  It 
•would  be  far  softer  to  make  a  new  one  than  mend  the&. 

Doctor  The  nfon  is  obliged  to  fay,  "But  no  fuhftance, 
except  a  combuftible,  is  capable  of  feparating  hydrogen 
gas  from  water,  by  combining  with  its  oxygen."  But 
certainly  this  favours  ftrongly  of  the  hydrogen  coming 
from  the  combuftible  body ;  for,  clearly,  if  it  was  from 
the  water,  we  mould  be  able  to  decompound  it  by  fame 
other  body  than  a  combuftible  one. 

The  fimplicity  and  beauty  of  my  theory  muft  ftrike 
every  man  open  to  candour,  reafon,  and  common  fenfe  j 
far  different  from  the  forced,  abfurd  CONCEITS  of  the 
French  theory.  Mr.  Smithfon  fays,  that  "  fire  changes 
"  the  metallic  oxydes> — the  white  growing  yellow,  the 
"  yellow  red,  the  red  black."  (See  page  121.)— J"ft  the 
fame  changes  which  the  fun  makes  upon  fruit,  which 
every  man  muft  have  obferved.  Therefore,  as  fire  pro- 
duces thefe  changes  upon  oxydes ;  when  it  is  permanent 
or  fixed,  they  muft  retain  thefe  colours  or  changes.  But 
our  bright  airial  French  philofophy  fays,  Thfff  changes 
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are  wade  by  o*ygen>  the  fouring  principle.  But  then,  you 
unfortunate  philofophers !  are  the  acids  red  ?  Nay,  they 
become,  from  yellow,  as  phofphorus  and  fulphur  pel. 
lucid,  from  receiving  this  fouring  conjurer — juft  the  re- 
Terfe !  Indeed  every  department  in  nature  gives  the  lie 
dire&  to  their  aerial,  unfuhftantial,  and  vague  theories. 
But  they  are  unfubftantial  as  the  wind  j  and  {hall,  "  like 
ike  bafelefs  fabric  of  a  vifton"  vanifh  into  "  airy  nothing," 
and  "  leave  not  a  wreck  behind!" — But  it  would  be  happy 
for  its  unprincipled  partizans  if  their  conduct  could  alfo 
vanifti  into  "  airy  nothing,"  without  leaving  a  Jlain  be- 
lindy  and  which  ages  will  not  wafli  away ! 

If  Dr.  Thomfon  will  oulj  icflett  a  little  ....     But 
the  misfortune  is,  that  all  men,  now  dajbing  into  philo- 
fophy,  know  that  they  ftand  upon  popular  ground  by  de- 
fending this  French  theory :  therefore,  the  little  intel- 
lects they  have,  they  never  exercife  them,  to  queftion 
the  validity  of  their  opinions,  or  how  far  common  fenfe 
authorizes  them  \  but  indeed  the  more  they  differ  from 
common  fenfe,  the  better ;  it  is  below  an  aerial  philofo- 
pher  or  chemift  to  be  regulated  by  fo  common  a  thing :  it 
therefore  is  very  uncommon  with  our  new  philofophers.— 
This  conjurer,  OXYGEN,  is  fo  twitted  and  twined,  and 
forced  to  explain  every  phenomenon;  fometimes  in  enter* 
ing  a  body  it  parts  with  its  dear  caloric,  and  fometimes 
they  allow  them  to  enter  together.    But  I  (hall  juft  con- 
fine Dr.  Thomfon  to  the  example  I  have  given  of  the  ac- 
tion of  the  nitric  acid  upon  zinc  —  I  might  bring  fifty 
more,  but  it  is  unneceflary  ;  in  fhort,  it  is  not  of  confe- 
quence  enough  for  any  more.    Now  this  acid  produces 
combuflion  in  gunpowder,  and  with  the  eflential  oils  the 
mcft  a&ivc  arid  violent  combuftion :  therefore,  when  it 
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parts  with  Its  oxygen,  heat  is  produced ;  and  therefore 
it  mud  have  been  politely  received  by  its  bafe,  AZOTE, 
•with  its  dear  paramour,  CALORIC.     And  when  the  ma- 
rine acid  is  mixed  with  the  nitric  acid,  in  order  to  make 
the  oxmuriatic  acid,  it  receives  a  part  of  the  oxygen  of 
the  nitric  acid ;  and  this  oxygen  which  it  receives  is  fo 
very  aclive  in  combuftion,  as  we  have  (hewn.  Therefore 
when  the  zinc  is  added  to  the  nitric  acid,  it  alfo  receives 
a  part  of  the  oxygen  from  the  nitric  acid.  But  then  there 
is  no  combuftion  takes  place,  they  produce  the  gafe- 
ous  oxyde  of  azote.     But  yet  this  very  felf-fame  oxygen^ 
which  they  fay  the  marine  acid  takes  from  the  nitric  acid, 
produces  (with  the  zinc)  the  moft  active  combuftion,  but 
ho  gafeous  oxyie  :  fee  page  1 29.     Here  is  a  huge  chafm 
in  your  theory,  Dodtor :  how  is  it  to  be  fwallowed  ?     If 
the  fervttm  pecus  gape  ever  fo  wide,  their  mouths  will 
not  be  able  to  contain  it     The  idea  of  oxygen  entering 
the  lead,  or  mercury,  without  parting  with  its  fixed  fire, 
is  not  Dr.  Thomfon's  original  thought;  I  publiflied  the 
fame  opinion  in  my  Letter  to  Dr.  Prieftley,  in  the  year 
1788,  but  I  relinquished  it  in  the  year  1791,  in  myTrea- 
tife  on  Air. 

But  examine  it  another  way.  Confider,  reader,  what 
wonderful  hocus-pocus  work  they  make  of  this  poor  hack 
of  a  conjurer,  OXYGEN  :  they  make  him  teeming  full  o£ 
caloric,  when  in  an  aerial  ftate— but  when  condenfed  irt 
a  folid  flate,  perfectly  empty  of  caloric :  this  was  Lavoi- 
fier's  theory.  But  our  little  followers  of  this  wonderful 
fyftem-maker,  have  been  forcing  and  twifting  poor  Oxy- 
gen into  a  thoufand  other  fituations.  When  the  nitric 
acid  is  applied  to  metals,  they  fteal  its  condenfed  oxygen 
from  it,  and,  neverthelefs,  forms  it  into  nitrous  air .;  and 
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when  another  metal  (Iron,  for  inftance)  is  applied  to  this 
nitrous  air,  it  fteats  from  it  more  oxygen;  and,  yet  won- 
derful !  the  refiduum  (the  gafeous  oxyde  of  azote)  (hall 
be  now  cram-full  of  oxygen,  more  than  in  any  other  bo- 
dy or  ftate  ;  fo  as  to  admit  candles,  as  Dr.  Prieftley  ob- 
Ferves,  *'f  to  burn  in  it  with  double  the  flame  •,"  therefore 
alfo  crammed  with  double  the  quantity  of  caloric.  Then 
liere  is  a  wonder  of  wonders !  As  the  nitric  acid  lofes 
its  oxygen  and  caloric,  it  thai!  in  the  fame  proportion  be- 
come fuller  of  them  !  Juft  the  identical  fame  as  Fortu- 
toaMj's  purfe :  the  more  was  taken  out  of  it,  the  fuller  it 
was. — Still  we  have  more  wonders !  As  this  condenfed 
oxygen  is  received  from  the  nitric  acid  by  the  metal,  the 
remaining  acid  is  formed  into  an  air.  According  to  La- 
voifier,  from  whence  came  its  caloric  ?  Still,  upon  the 
fame  fyftem,  the  more  money  you  take  out  of  the  purfe, 
the  fuller  it  is !  Juft  the  fame  \  tne  more  brains  you 
take  out  of  our  wife  philofophers'  heads,  the  fuller  they 
are !  We  have  got  fo  much  out  of  many  of  them,  I  am 
afraid  fome  of  them  have  in  confequence  crackedt  from 
being  too  full.  * 

But  this  Oxygen  is  one  of  the  mod  extraordinary  be- 
ings that  ever  philofophy  heard  of.  It  is,  according  to 
Lavoificr,  tit  principle  of  ACIDITY,  or  the  SOURING 
conjurer-,  as  in  proportion  as  the  vitiiolic,  nitric,  phofpho- 
ric,  carbonic  acids,  are  united  to  him,  they  become  acid. 
But  as  this  whimfical  Harlequin  was  not  fatisfied  with 
this  fouring  quality  to  two  of  the  mineral  acids,  he  takes 
it  into  his  head  to  reverfe  it  in  the  third ;  and,  inftead  of 
making  bodies  four,  makes  them  fiveet.  Thus  nitrous 
air  is  four,  but  the  gafeous  oxyde  of  azote  Is  fiveet,  which 
is  an  aerial  body  pofiefling  the  moft  oxygen  of  any  one, 
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if  combuftion  is  the  teft,  making  a  candle  burn  in  it  with 
above  twice  the  flame  it  does  in  pure  oxygen  gas.  Alfo 
the  marine  acid,  (the  third  mineral  acid),  is  one  of  the 
flrongeft  acids  in  nature,  which  they  now  fay  does  not 
poflefs  an  atom  of  the  conjurer-~-not  fo  much  as  the  pare- 
ing  of  his  nails,  or  a  hair  of  his  head.  Yet  by  entering 
this  marine  acid,  the  acid  lofes  all  its  properties  as  an 
acid, — both  in  its  attraftion  for  alkalies  and  earths,  nay, 
its  adion  upon  vegetables  colours,  (which  were  our  boneft 
forefathers'  teft  of  acidity),  not  even  turning  them  red. 

But  ftill  his  legerdemain  vertigo  is  more  wonderful :  in 
fliort,  you  know  nothing  whether  he  is  in  a  body  or  out 
of  it.  When  you  think  you  have  eyes,  nofe,  mouth  and 
ears  to  difcover  him,  you  are  miftaken :  Harlequin's^^/ 
in  jumping  through  windows,  barrels  and  even  key-holes, 
is  nothing  to  him.  As  for  inftance,  in  changing  vegeta- 
ble colours  j  with  our  fathers  he  is  faid  to  turn  them  all 
red,  as  that  was  their  teft  of  acidity :  now  he  can  vary  his 
qualities  as  our  modern  gentlemen  vary  their  fafhions  5 
(their  powers  only  extend  to  the  cut  of  their  coat,  but  our 
conjurer  to  his  qualities)  :  he  now  turns  all  vegetable  co- 
lours white ;  for  when  he  enters  this  fingular  acid,  (viz. 
the  marine),  he  adopts  the  quality  of  changing  bodies 
•white,  (I  fuppofe  to  (hew  his  purity).  That  is,  when  he 
has  only  immerfed  himfelf  up  to  the  middle  of  the  acid. 
But  when  he  pops  his  head  and  ears  into  it,  (what  the 
learned  call  hyper-oxmuriatic  acid),  he  then  will  not  aft 
at  all  upon  vegetable  colours.  For  he  difappears  alto- 
gether, not  turning  them  either  red  or  white.  The  Diable 
an  inch !  not  even  a  little  finger  of  the  conjurer  can  the 
vegetable  colours  attract  \  not  even  when  the  rofes,  the 
jeffamines,  the  carnations,  &c.  fing  him  all  their  Jove* 
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fongs  which  Dr.  Darwen  has  taught  tbem>  Still  he  i$ 
inexorable.  But  to  the  animal  kingdom  he  is  far  more 
cruel.  As  the  rofes  upon  female  Beauty's  lovely  cheeks 
are  fed  by  him,  by  breathing  his  foft  zephyrs  into  her 
inchanting  bread.  To  receive  him  in  tie  flatt  of  the 
oxmuriatic  gas,  inilead  of  flufliing  more  heavenly  her  ra- 
diant cheeks,  he  turns  them  pale  with  the  cold  hand  of 
Death.  For  he  is  fuch  a  cruel  ravifher,  with  fuch  rapid- 
ity does  he  leave  the  marine  acid  to  feize  her  beauties, 
that  in  the  fhort  conflict  of  four  minutes  he  makes  her  a 
lifelcfs  corpfe*  •  Reader,  thou  wilt  enquire  how  this  is 
done  ?  Why,  as  our  of  rial  philofophers  fay,  as  they  force 
their  abfurd  theories  to  account  for  every  thing,  the  blood 
attracts  its  oxygen  fo  rapidly  as  to  induce  fo  ftror.g  an 
excitement  as  to  take  life.  But  it  is  a  little  wonderful, 
that,  breathing  the  pure  oxygen  gas,  no  injury  is  done  to 

•  One  would  have  fuppofcd,  according  to  what  common  fcnfc  and  our 
forefathers  have  nught  u«,  that  when  a  body  is  free  as  oxygen  gas,  it 
would  a&  more  powerfully  than  when  it  is  chemically  united  to  a  flrong 
Lafe,  as  azote  in  the  nitric  acid,  or  the  marine  acid  in  the  oxmuriatic  acid. 
Here  this  abfurd  idea  of  its  being  owing  to  Ks  being  united  to  caloric, 
will  not  fervc  them;  for  they  fay,  that  both  in  the  {late  of  nitrk  acid  and 
the  oxznnriatic  gas,  it  is  united  to  its  caloric, — and  in  the  latter,  even  in 
the  ft  ate  of  gas :  therefore,  in  both  thcfc  ftates,  it  is  not  only  united  to 
caloric,  but  alfo  to  thcfc  Jlrong  lafet.  Then  why  does  the  oxmuriatic 
gas  burn  bodies  fpo*ta*nujly,  and  fo  violently,  when  oxygen  gas  will  not? 
Amfujtr  mt  iLit,  ye  aerial  ctnjtren  I  Nay,  it  will  not  ac"k  upon  gold  and 
platina,  even  in  the  ftrongcft  heat,  while  the  oxmuriatic  acid  ads  in  the 
lowed.  But,  in  reality,  heat  aids  the  action  of  bodies  upon  each  other, 
even  in  its  latent  ftate,  as  the  ftcam  of  water,  &c.  upon  iron;  and  in  fifty 

other  examples.     (See  my  Letter  to  Mr.  Cavendiflv ) But,  aerial  phi. 

lofophers!  condefcend  to  come  down  from  your  lunar  regions  to  our  plain 
earth,  and  learn  again  the  A,  B,  C.  of  common  fcnfe.  Nay,  if  you  do 
not  come  voluntarily,  I  will  drag  you  dawn— then,  beware  of  the  fall!— ' 
It  will  b-  fucb  ftamperiBg  as  "  Th<  Devil  $akf  tfi«  hipdmoft  J1' 
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the  animal.    How  comes  this,  you  SOLOMON*  ? ••* 

Your  foolifti  hypothefis  will  not  ferve  youj  viz.  the 
oxygen  gas  pofie  fling  caloric,  is  not  imbibed  fo  readily. 
But  does  not  the  oxygen  in  the  oxmarine  acid,  poflefs 
caloric,  as  it  is  a  ftronger  fupporter  than  any  other  body 
producing  the  mofl  rapid  combuftion?  But  the  hyper- 
oxmuriatic  gas  does  not  deftroy  or  burn  the  lungs,  tho' 
the  marine  acid  is  double  loaded  with  the  oxygen  in  this 
gas,  they  fay.  How  can  this  be  explained  ?  What  dif- 
ficulty! It  is  worfe  than  removing  mountains.  But  the 
oxmuriatic  acid  gas  will  fet  fire  to  the  animal  oil.  there- 
fore we  will  fuppofe  a  fat  man  breathing  this  gas,  inftead 
of  receiving  oxygen,  he  would  be  only  iccciving  an  aclive 
and  (indeed)  burning  acid.  The  proportion  it  contains, 
to  the  marine  acid  it  is  united  to,  is  fo  very  fmall,  that 
the  common  atmofphere  poflefles  a  confiderably  larger 
portion,  and  which  is  eafier  attracted,  for  even  diftilled 
water  can  attract  the  oyygen  from  the  azote  of  the 
atmofphere.  But  it  cannot  do  the  fame  from  the  ox- 
muriatic  acid.  No ;  no  bodies  but  highly  combuftible 
bodies.  Of  confequence,  the  fat  man,  by  breathing  the 
oxmarine  acid  gas,  would  be  all  in  a  blaze.  His  capers 
would  be  in  a  higher  ftile  than  Dr.  Boddoes's,  or  Mr. 
Davy's. 

But  let  us  confider  it  another  way.  Let  us  examine  its 
a6Uon  upon  the  mofl  combuftible  body  in  nature,  viz. 
phofphorus.  Phofphonis,  or  fulphur,  when  the  nitric 
acid  is  applied  to  them,  fteals-from  them  their  phlogifton 
or  fixed  fire  forming  nitrous  air,  but  no  combuftion  en- 
fues.  If  nitrous  air  is  applied  to  freflj  phofphorus,  a  com- 
buftion takes  place.  But  if  this  nitrous  air  is  formed  in- 
to the  gafeous  oxyde  of  azote,  by  having  its  acid  more 
highly  neutralized  or  fiturated,  becoming  from  four  to 
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fwfet,  it  will  not  act  upon  phofphorus.  Now  let  us 
examine  the  marine  acid's  action  upon  phofphorus*. 

But  if  the  marine  acid  be  phlogifticated,  fo  as  to  form 
the  oxmuriatic  acid,  fimilar  to  nitrous  air-,  and  phofphorus 
applied  to  it,  a  combuftion  takes  place.  Again ;  if  the 
oxmuriatic  acid  be  more  highly  phlogifticated,  fo  as  to  get 
its  acid  perfectly  neutralized,  as  in  hyper-oxjnuriatic  acid, 
fimilar  to  the  gafeous  oxyde  of  azote.  It  will  not  ad  at 
all  upon  the  phofphorus. 

Here  then  I  think  we  may  be  allowed  to  fay,  that  thefc 
acids  act  on  the  phofphorus  from  their  acidity}  for  when- 
fully  neutralized,  no  action  takes  place;  and  another 
more  eflential  fact,  it  proves  to  us  that  "bodies  producing 
combustion  upon  combustible  bodies,  is  owing  to  acid 
bodies  having  a  certain  faturation  of  phlogiston,  or  fixed 
fire:  that  as  they  attract  the  combustible  bodies,  fixed 
fire,  their  own  fire  is  made  free  (or  actual)  during  the 
eflfervefccnce,  or  induced  chemical  a&ion ;  and  by  that 
means  fet  the  combustible  bodies'  fixed  fire  free  as  actual* 


*Dr.  Pritftley  fay*,  (vol.  L  page  151.)  "  Charcoal  abforbcd  this  air 
f  marine  acid]  very  fad.  About  one-fourth  of  it  was  rendered  immifcible 
in  water,  and  was  but  weakly  inflammable. 

"  A  fmall  bit  of  phofphorus,  perhaps  about  half  a  grain,  fmoked,  and 
eave  light  in  the  acid  air,  juft  as  it  would  have  done  in  common  air  con* 
fined.  It  was  not  fenflbly  wafted  after  continuing  about  ra  hours  in  that 
ftate,  and  the  bulk  of  the  air  was  very  little  diminifhcd.  Water  being 
admitted  to  it,  abforbed  it  as  before,  except  about  one  fifth  of  the  whole. 

It  xras  but  weakly  inflammable." How  comes  phofphorus  to  burn  in 

this  acid,  Mr.  Chevenix,  as  you  fay  it  poflefles  no  oxygen  ? 

"  Putting  feveral  pieces  of  fulphur  to  this  air,  it  was  abforbed  but 
flowly.  In  about  14  hours,  about  one-fifth  of  the  quantity  bad  difap- 
peared;  and  water  being  admitted  to  the  remainder,  very  little  more  was 
*bforbed.  The  remainder  was  inflammable,  and  burned  with  a  blue 

e."— This  air  is  the  pure  marir.c  acid. 
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It  is  Hot  confined  to  the  acid,  but  other  bodies,  which 
have  a  flrong  attraction  for  phlogifton  or  fixed  fire, — as 
the  calces  of  gold,  filver,  &c.  They  alfo  will  attract  fo 
forcibly  the  fixed  fire  of  ammonia,  fpirit  of  wine,  &c.  as 
to  produce  fulmination.  All  thefe  bodies  produce  com- 
buftion  far  more  confiderably  than  atmpofpherical  air, 
which  is  formed  of  a  mild  acid  and  of  a  mild  neutraliza- 
tion of  fire,,  fo  that  it  will  do  for  refpiration,  both  to  ani- 
mals and  vegetables,  —  by  means  of  communicating  to 
them  its  fixed  fire,  which  is  eafily  decompounded  by 

their  organs.  —  (See  my  former  works.) But  none  of 

thefe  airs  will  do  for  animal  and  vegetable  life,  but  at- 
mofpherical  air :  even  the  oxygen  gas  of  the  elaboratory* 
will  not  anfwer  by  any  means  fo  well,  even  if  mixed  with 
the  fame  proportion  of  azote,  —  as*I  have  iudifputably- 
proved.  The  atmofphere's  fire  is  fo  loofely  attracted, 
that  even  the  electric  fpark  can  fet  it  loofe  as  free  fire, 
forming  the  atmofphere  partly  into  fixed  air  j  —  which 

was  performed  both  by  Bergman  and  Prieftley. The 

atmofpherical  air  produces  combuftion  from  its  fixed  fire 
being  fet  loofe,  and  not  from  its  acid  having  a  ftrong 
attraction  for  the- fixed  fire  of  the  combuftible  body. 

Now  I  think  my  reader  'mufl  fee  how  beautifully  MY 
fyftem  accounts  for  all  the  phenomena  ;  and  he  certainly 
will  not  defire  me  to  [hew  howr  grofs  THEIR  explana- 
tions^ of  the  fame  phenomena  are :  —  No:  I  am  certain 
he  can  fee  that  himfelf. 

I  am,  however,  anxious  to  make  my  dochine  as  plain 
as  pofiible,  that  even  the  moft  ignorant  will  be  able  to" 
explain  the  mofl  minute  chemical  action  in  thefe  pro- 
cefles.  Thus :  Why  the  oxmuriatic  acid  is  fo  powerful 
a.  calciner  or  burner  of  bodies,  is  owing  to  its  pcCliTii  g 

x 
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fire  In  a  (late  eafily  made  free  or  a&ual ;  thus,  when  the 
calx  of  lead  and  manganefe  form  it,  their  fire  is  in  a 
loofe  ftate.  Alfo,  when  the  marine  acid  receives  the  ni- 
trous vapour,  (fee  page  1 19),  its  fixed  fire  is  in  a  more 
fixed  ftate.  But  then  it  is  united  to  another  moft  active 
acid  for  combuflion,  viz..  the  nitrous ;  and  when  there 
are  two  acids  acting  in  any  chemical  procefs,  they  great- 
ly promote  combuftion;  as,  in  the  oxmuriatic  of  potafh, 
by  adding  the  muriat  to  vitriolic  acid,  an  a&ive  combuf- 
tion is  produced  *.  Now  how  is  this  produced,  accord- 


•  Mr.  Fourcroy  found  that  alkalies,  when  united  to  the  dephlogifli- 
cated  marine  acid,  are  capable  of  being  ignited,  the  fame  as  any  com- 
buftible  body. — "  When  M.  Fourcroy  poured  the  concentrated  fulphuric 
acid  on  the  oxygenated  muriat  of  potafh,  he  obferved  a  violent  cffervef- 
cence,  and  the  production  of  a  white  vapour,  which,  though  it  referable  J 
in  fmcll  the  oxygenated  muriatic  acid,  had  a  character  peculiar  to  itfelf : 
the  fait  and  the  acid  both  became  of  an  orange  colour.  He  then  varied 
the  experiment,  by  calling  fome  of  the  muriat  into  the  acid :  the  cffer- 
vefccnce  thus  occafioned,  was  fcarcely  perceptible  i  but  when  the  mixture 
was  ftirred  with  a  glafs  tube,  a  violent  explofion  took  place,  accompanied 
with  tranfient  flames  of  red  light;  after  this  commotion  had  fubfided,  a 
fccond  agitation  produced  another  explofion  not  lefs  violent,  and  accom- 
panied with  more  fplendid  corrufcations  than  the  former.  On  bringing 
the  flame  of  a  taper  near  fome  of  the  mature,  which  had  already  made 
one  explofion,  white  vapour  arofe  from  it  in  great  abundance,  and  a  deto- 
nation took  place,  which  broke  the  veffel  that  contained  it,  and  was  fuc- 
eecded  by  a  number  of  partial  exploilonsof  the  parts  of  the  mixture  which 
were  difperfcd  to  a  coniiderable  difiance.  A  piece  of  phofphorus,  im- 
merfcd  in  this  vapour,  took  fire,  and  occafior.ed  a  detonation  ftill  more 
violent.  A  mixture  of  this  muriat  with  the  concentrated  nitric  acid, 
produced  fimilar  phenomena  in  a  yet  greater  degree. 

"  Thefe  phenomena  M.  Fourcroy  recommends  to  the  attention  of 
jiVulofophical  chemifls ;  he  afcribes  them  to  the  fudden  and  fimultancoug 
fcparation  of  light,  condenfed  vital  air,  and  oxyg<:natrd  muriatic  acid, 
from  the  muriat." — Sec  the  Appendix  to  the  Momhly  Review  for  Auguft 
J79a» 
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ing  to  their  theory  ?      Here  is  all  oxygen,  (or  fupporter) 
and  no  combuftible ;  yet  how  highly  combuftible  is  the 
mixture  ?    If  the  cauftic  potafh  contains  free  fire,  which 
it  received  by  the  calcination,  yet  when  it  united  to  the 
molt  acltive  acid  for  combuftion,  viz.  the  oxmuriatic  acid, 
it  muft  have  parted  with  its  fire.      Then,  from  whence 
proceeds  thofe  violent  explofions  and  fplendid  corrufca* 
tions  of  red  light,  (what  I  call  FIRE  LIGHT),  by  merely 
ftirring  the  mixture  ?      Mr.  Fourcroy's  explanation  is 
truly  laughable,  Dr.  Thomfon.    They  teach  us  that  oxy- 
gen, in  being  condenfed,  parts  with  its  caloric :  but  here 
they  gravely  tell  us,  it  is  from  the  condenfed  oxygen  be- 
ing fet  free,  or  made  aerial  again.      I  ftiould  have  fup- 
pofed,  Dr.  Thomfon,  (in  reference  to  your  tinkering  this 
old  French  kettle} ,  that  as  you  would  have  the  Oxygen 
to  take  its  dear  Caloric,  when  condenfed,  along  with  it 
in  fome  few  cafes,  your  tinkering  did  not  extend  to  when 
it  was  fet  free  again,  that  active  light  and  heat  would 
come  from  it.     That  is  juil  as  much  as  to  fay,  that  this 
hocuf  pocus  conjurer's  kettle t  when  it  was  placed  upon  the 
fire  the  water  within  it  would  freeze,  but  when  taken  off 
the  fire  it  would  boil!     This  is  truly  the  cafe,  neither 
more  nor  lefs,  and  they  that  dlfpute  it.  pofTefs  not  an 
atom  of  common  fenfe.     But  I  muft  charge  myfelf,  with 
demeaning  my  pen  in  expofing  fuch  abfurdities.    If  they 
want  common  fenfe,  why  fhould  I  have  the  labour  to 
hammer  it  into  them  ? 

But  let  me  explain  it  upon  juft  chemical  principles* 
The  vitriolic  acid  attacks  the  alkali,  as  having  a  greater 
attraction  for  it  than  the  oxmarine  acid.  In  the  chemi- 
cal action  induced,  the  fixed  fire  of  the  oxmarine  acid  is 
fet  loofe,  they  both  then  attack  the  alkali  and  fets  loofe  a 
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part  of  the  fixed  fire  it  is  formed  of.  Need  we  be  fur- 
prifed  at  this,  when  we  know  the  action  of  gunpowder. 
The  combuflion  of  the  charcoal  and  fulphur  gives  fu'ch 
activity  to  the  nitrous  acid,  as  to  fet  a  great  part  of  the 
alkalie's  fire  free.  When  the  oxygenated  muriat  of  pot- 
am  is  ufed  inflead  of  nitre,  it  is  more  active,  and  the  al- 
kali is  more  decompounded. 

Therefore  this  informs  us,  that  when  the  oxmarine 
acid  is  formed  by  the  nitrous  vapour,  that  the  nitrous 
acid  aids  the  combuflion  or  calcination  of  metals,  from 
its  aiding  the  marine  acid  in  fetting  the  phlogifton  loofe 
as  free  fire,  and  fo  getting  activity  to  aft  upon  the  me- 
tal's phlogifton.  That  fire  aids  the  calcination  of  metals 
we  have  a  ftriking  inftance  of,  in  the  fulphuric  acid : — it 
will  not  calcine  metals,  without  water  to  affist  it ;  but  aid 
the  acid  by  heat,  and  it  will  calcine  the  metals  forming 
the  vitriolic  acid  air.  Now  this  is  the  reafoning  of  com- 
mon fenfe,  you  aerial  SOLOMONs!  which  you  are  not 
acquainted  with. 

I  have  fhewn  that  the  white  or  grey  calx  of  lead  be- 
come red  by  long  calcination,  it  requiring,  according  t9 
Dr.  Gren,  48  hours.  I  fuppofe  that  in  this  procefs  the 
lead  is  receiving  fire ;  they  fuppofe  oxygen — but  let  us 
examine  it.  Dr.  Priestley  fay-i  in  the  Summary  View  of 
his  Principal  Fadts/="  All  metallic  calces  have  a  strong 
affinity  with  the  nitrous  acid,  'and  when  united  with  it 
becomes  white,"  (vol.  v.  page  236.)  He  alfo  fays,  that 
*(  nitrous  vapour  is  imbibed  by  red  lead,  which  then  be- 
"  comes  white,"  (vol.  iii.  page  230.)  And  he  fays,  that 
vrhen  the  red  lead  imbibes  this  vapour,  it  "  changes  it 
"  into  a  perfect ly  white  and  brittle  fuljlancet  at  the  fame 
"  time  belting  it  exceedingly." — Now  let  us  examine 
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thefe  important  facts  by  Mr.  Lavoifier's  hypothefis  arid 
mine.      The  nitrous  vapour,  as  containing  fome  fixed 
fire,  and  in  confequence,  according  to  my  theory,  bcttef 
adapted  for  combuftion,  feizes  rapidly  upon  the  fixed  fire 
that  the  minium  had  imbibed  by  its  calcination,  and  fets 
it  loofe  as  free  fire,  "  heating  it  exceedingly."     But  then 
it  may  be  faid,  that  this  is  done  by  this  vapour  attra&ing 
the  lead's  oxygen.   But  Dr.  Prieftley  expelled  this  vapour 
from  the  lead  by  heat,  and  it  was  the  fame  red  nitrous 
vapour,  not  at  all  altered:  (fee  vol.  v.  page  241.)     But 
when  the  nitric  acid  is  applied  to  the  metals,  viz.  "  lead, 
zinc,  copper  and  tin,"  they  immediately  became  white, 
or  the  nitrated  calces.      The  acetic  acid  does  the  fame 
with  lead,  forming  a  white  calx.      Here,  in  this  cafe, 
they  have  received  their  full  fhare  of  oxygen  from  the 
acids,  according  to  their  hypothefis     But  if  my  reader  is 
ftill  a  fceptic,  let  him  take  the  white  lead, — or  the  calx 
formed  by  the  acetic  acid,, — or  the  grey  calx  of  lead, — or 
maflicot,  the  yellow  calx  of  lead, — and  calcine  them  in 
clofe  vefiels,  and  he  will  equally  make  minium*. 

Our  forefathers  have  been  juftly  ridiculed  in  their 
mercenary  and  abfurd  attempts  in  making  gold  ;  but  our 
modern  aeriafyh,  (from  their-  deep,  profound,  and  pene- 


*  Bodies  becon.e  white  from  being  bereft  of  fire.  1  hus,  to  blanch 
vegetables  exclude  them  from  the  fun.  Dr.  Prieftley  fays  in  his  •  Fads,' 
"  Heat  deepens  the  colour  of  this  [the  nitrous]  acid,"  (vol.  iii.  p.  249.) — 
And  again,  "  Its  colour  is  univerfally  owing  either  to  phlogifton  or  heat," 
(vol.  iv.  p.  2.)  —  Mr.  Smithfon  makes  the  fame  obfcrvation  on  the  calces 
of  metals,  (fee  p.  121.)  And  "  it  cannot  be  from  receiving  oxygen,"  as 
Doctor  Prieftley  fays: — the  metals,  lead,  coprer,  zinc  and  tin,  all  become 
white  by  calcination  in  the  nitric  acid,— which  THEIR  theory  dp,  is  tj 
receiving  oxygen;  but  MY  theory  fays,  by  Lting  depllogijlkatcd.  And,  reader 
what  doe?  TUT  fagacity  fay  ? 
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irating  fagacity)  have  carried  their  proje&s  confulerably 
highei — to  the  making  of  diamonds!  which  is,  according 
to  their  theory,  the  moft  ftmple  procefs — Charcoal  is  dia- 
mond! but  only  having  got  a  little  fatuiation  of  their 
conjurer,  Oxygen;  and  it  is  only  coaxing  the  rogue  to 

leave  his  nefl,  and  behold  diamonds  appear ! Now 

let  us  examine  their  table  of  attractions.  —  Phofphorus 
aitra&s  oxygen  in  any  temperature  from  the  air,  and 
diamonds  require  the  higheft  temperature ;  —  then  dofc 
the  dog  well  with  phofphorus,  and  he  mufl  leave  his  den; 
or  with  pyrophorus.  In  fhort,  chemiftry  is  full  of  bo- 
dies capable  of  doing  it :  nay,  Mr.  Mufiiet  fays  that  car- 
bon, in  fome  of  his  procefles,  entered  iron  in  the  date  of 
diamond.  O  "cunning  little  ISAAC!"  I  expect  to  hear 
that  he  will  turn  his  iron  foundry  into  a  diamond  one. 
—Then  at  //,  my  boys !  and  we  may  pave  our  ftreets  with 
diamonds.  It  will  fave  the  poor  wretches,  whom  the 
avarice  of  man  hath  forced  into  the  mines  to  feck  this 
precious  mineral.  Fugh !  the  old  alchemifts  were  a 
bagatelle  to  our  SOLOMONt. 

Dr.  Thomfon,  I  obferve,  will  not  allow  that  gold,  (il- 
Ver,  and  mercury  are  combuftible  bodies.  What  ftrange 
aflertions  this  theory  of  his  forces  him  upon!  It  is  fin- 
gular  that  thefe  metallic  bodies  (hould  differ  fo  wonder- 
fully from  the  reft.  But  let  us  put  them  to  the  teft.  .  .  . 
The  eflential  oils,  or  any  other  phlogiftic  body,  will  pre- 
cipitate gold  from  its  folution  in  aqua  regia,  in  its  metal- 
lic ftate.  Dr.  Prieflley  and  the  American  philofophers, 
have  clearly  (hewn  that  you  cannot  reduce  the  vitriolated 
mercurial  caix,  without  hydrogen  gas.  But  why  do  I 
wafte  my  time  with  anfvvering  fuch  abfurdities  ?  If  iron 
or  zinc  are  diflblved  in  a  nitrous  folution,  nitrous  air,  or 
the  gafeous  oxyde,  is  evolved.  In  a  nitrous  folution  of 
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filver  or  mercury,  nitrous  air  is  evolved,  and  no  ammo- 
nia appears.    The  only  appearance  of  ammonia  is,  when 
nitrous  air  is  made  into  the  gafeous  oxyde  of  azote,  by 
attracting  the  phlogifton  of  feme  frefli  iron,  and  this 
gafeous  oxyde,  in  time,  lofes  its  phlogifton  which  it  had 
received  by  the  two  calcinations,  being  left  in  the  ftate 
of  azote  gas,  and  the  phlogifton  becoming  ammonia    But 
if  zinc  is  diflblved  in  a  nitrous  folution,  as  it  is  fo  highly 
a  combuftible  body,  (fee  note,  p*ge  1 1 7)  as  Dr.  Gren  ob- 
ferves,  it  will  form  in  one  calcination  this  gafeous  oxydc 
of  azote.    But  even  in  this  very  combuftible  body,  fo  full 
of  fixed  fire,  if  the  nitrous  acid  is  much  diluted,  the  zinc 
only  then  forms  the  nitrous  vapour,  as  Doctor  Piieftley 
found:  (fee  note,  page  1 15.)     Ammonia  is  eafily  difco- 
vered  by  its  fmell,  therefore  Dr.  Thomfon  might  eafily 
difcover  it  by  his  nofe,  if  it  was  to  be  found  in  the  ni- 
-trous  metallic  folutions,  where  nitrous  air  is  formed.— 
But  let  us  more  minutely  examine  the  acid  folutions  of 
zinc.      The  vitriolic  acid  and  water,  produces  (with  it) 
hydrogen  gas;  but  the  nitrous  folutions,  either  the  gafe- 
ous oxyde  of  azote,  nitrous  air,  or  nitrous  vapour,  juft 
as  you  dilute  the  acid  with  water,  or  apply  heat  or  cold 
to  the  folution.     But  the  refiduum  is  the  calx  of  zinc, 
and  the  nitrous  acid — juft  the  identical  fame  refiduum, 
when  the  vitriolic  acid  and  water  are  ufed ;  only  in  one 
cafe,  the  vitriolic  acid,  and  in  the  other  the  nitrous;  but 
no  ammonia  in  either.     Then  let  us  examine  thefe  airs. 
The  oxmuriatic  gas,  with  thefe  airs,  may  be  fet  on  fire. 
Their  phlogifton  being  turned  into  free  fire,  how  comes 
this — the  one,  (viz.  the  nitrous  airs)  fupporters;  and  the 
other,  (the  hydrogen  airs)  combuftibles.     Dr.  Thomfon 
and  Mr.  Lavoifier  fay,  that  the  one  is  hydrogen  and  the 
other  oxygen.      But  here  the  oxmuriatic  gas  makes  all 
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thefe  airs  combuftibles, — and  becomes  after  the  procefs, 
marine  acid.  Heavens  !  what  a  Lob's-pound  thefe  fads 
lead  our  acrlallfls  into !  and  how  the  Diable  can  they  ex- 
tricate themfclves,  thinkefl.  thou,  reader?  For,  Doctor 
Tbomfon,  the  nitrous  airs,  your  fupporters,  (hould  all 
have  been  formed  of  caloric,  and  the  hydrogen  of  light ; 
and  this  all  from  the  zinc  folutions.  But  then,  examin- 
ing the  folution  after  thefe  airs  are  evolved,  they  are 
identically  the  fame.  This  is  truly  legerdemain  work  ! — 
The  combuftion  of  all  the  nitrous  airs  with  the  oxmuri- 
atic  gas,  fhould  only  have  produced  caloric  :  but  both  fire 
and  light  are  produced  with  the  gafeous  oxyde  of  azote. 

Mr.  Kirwan,  in  his  Eflay  on  Phlogifton,  page  31,  fays, 
c<  If  fulphur  be  digefted  in  oil  of  turpentine,  and  then 
flowly  diftilled  for  ten  or  twelve  days,  it  will  be  convert- 
ed iuto  vitriolic  acid,  according  to  Hymberg.  Mem.  Par. 
1703.  It  mud  be  remembered,  that  if  this  experiment 
be  not  cautioufly  conducted,  it  is  very  dangerous;." 

Now  how  is  this  fa£l  to  be  explained  by  their  hypo- 
tliefis?  Here  are  high  phlogiftic  bodies  burned  without 

oxygen,  and  an  acid  formed.     It  is  truly  laughable. 

The  hyper-oxmarine  acid  is  formed  from  the  fixed  alka- 
lies, could  they  give  it  oxygen,  or  even  caloric,  according 
to  their  hypothefis.  But  according  to  mine,  fixed  fire — 
alkalies  being  formed  of  fixed  fire  of  a  lefs  concentration 
than  phlogiflon.  On  the  other  hand,  when  the  nitric 
acid  turns  fulphur  into  the  fulphuric  acid,  and  nitrous 
air  is  formed,  then  what  comes  of  the  light?  (for  nitrous 
air  is  a  fupporter,  the  Doctor  fays,  and  alfo  farms  nitrous 
air  into  the  gafeous  oxyde  of  azote.)  Here,  like  the  con- 
jurers, the  light  mud  have  efcaped  through  the  key-hole. 
Alfo,  when  hydrogen  gas  is  formed  from  the  metals  and 


the  vitriolic  acid  and  water,  what  forms  the  gas  ?  Mr. 
Lavoifier  fays,  caloric  forms  the  gas :  but,  hear  a  new 
doctrine ;  —  LIGHT  forms  it.  But  if  nitrous  gas  be 
formed  from  the  fulphur,  then  light  muft  form  it.  But 

then  it  is  a  fupporter In  fuch  a  way  one  might 

ring  the  changes  without  end !  ••  •  >  .  But  I  hope  I  have 
expofed  its  abfurdities  fo  clearly,  that  even  the  fervum 
becus  cannot  miftake  them.  —  Oh,  what  a  noble  taik  has 
the  philofophical  world  forced  me  to  !  It  is  like  cleaning 
the  Argean  ftable. 

But,  Mr.  Chevenix,  let  us  examine  the  a£Uon  of  the 
marine  acid  upon  phlogiftic  bodies,  according  to  Doctor 
Prieftley's  experiments,  quoted  in  the  note,  page  152. 
This  is  the  marine  acid  exhibited  in  the  form  of  air ;  but 
water  condenfes  it  into  the  pure  marine  acid.  Charcoal 
produced  one-fouith  of  it  into  a  weak  inflammable  air, 
fomething  fimilar  to  Mr.  Cruikflianks'  gafeous  oxyde  o£ 
carbon :  the  one  pofleifing  the  aerial  acid  or  fixed  air, 
and  phlogifton  or  carbon;  and  the  other,  the  marine 
acid,  and  phlogifton  or  carbon :  for  if  they  are  fired  with 
oxygen  gas,  the  one  will  give  a  refiduum  of  the  marine 
acid  and  fixed  air,  and  the  other  double  the  quantity  of 
fixed  air,  as  Mr.  Cruikflianks  found.  Phofphorus  burn- 
ed in  this 'marine  acid  air,  and  therefore  lefs  of  it  was 
formed  into  this  inflammable  air, — only  one-fifth  of  the 
whole,  the  remainder  of  the  acid  entering  the  phofpho- 
rus.  But  with  fulphur,  as  it  is  a  lefs  combuflible  body, 
therefore  the  phlogifton  the  marine  acid  air  received 
from  it,  was  not  fet  free  as  fre"e  fire,  but  four-fifths  of  it 
formed  an  inflammable  marine  acid  air,  more  highly  in- 
flammable than  the  two  others  \  that  is,  having  a  greater 
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proportion  of  phlogiftoir,  and,  as  the  Dr.  fays,  "  burned 
with  a  blue  flame." 

Now,  how  is  it  poflible  to  reconcile  thefefacls  "with  their 
theory?  From  whence  comes  the  weak  inflammable  air, 
formed  by  the  marine  acid  and  the  charcoal  ?  and  alfo 
the  inflammable  air  from  the  phofphorus  and  the  fulphur? 
—I  think  the  TYRO  will  fcarce  require  me  to  {hew  how 
perfectly  inadequate  THEIR  theories  are  to  account  for 
thefe  phenomena,  and  how  beautifully  and  rationally 
MINE  account  for  them:  for  he  will  be  able  to  do  that 
himfelfi  with  the  aid  of  COMMON  SENSE  ;  and  unlefs  he 
takes  this  folid  old-fafhioned  gentleman  along  with  him 
in  his  philofophical  difquifitions,  he  will  be  bewildered 
with  aerial  nonfenfe. 

Whatever  way  we  examine  this  theory,  abfurdity  upon 
abfurdity  (tare  us  in  the  face — The  calces  of  metals  re- 
ceive by  far  the  greateji  weight,  by  being  calcined  with 
the  fteam  of  water  ;  —  as  iron,  for  inftance.  Then  cer- 
tainly it  (hould  form  the  oxmarine  acid  with  this  great 
overplus  of  oxygen — but  it  will  not ;  particularly  as  this 
oxygen  is  faid  to  poflefs  no  caloric,  it  being  received  from 
water,  and  therefore  {hould,  according  to  them,  be  more 
cafily  attracted  by  the  marine  acid.  But  take  the  fcales 
or  calx  of  iron,  formed  by  a  fmith's  forge,  and  calcine 
them  ftrongly  with  a  ftrong  heat;  and  though  this  calx 
does  not  poflefs  one-fifth  of  the  quantity  of  oxygen,  (ac- 
cording to  their  weight),  it  will  give  the  marine  acid  the 
fmell  of  the  oxmarine  acid ;  and  that  this  calx  of  iron 
got  by  the  calcination  firet  is  clear;  for,  as  Mr.  Keir 
obferves,  if  the  ruft  of  iron  is  diftilled,  it  will  form  am- 
monia, it  concentrating  and  fixing  fo  much  fire  in  the 
procefs.  That  FIRE,  that  Great  Agent,  the  Soul  and 
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Life  of  the  Univerfe,  (hould  be  confolidated  and  unite 
itfelf  with  various  bodies,  is  a  rational  theory,  and  is 
forced  upon  us  by  all  the  phenomena  in  nature  ;  and  j 
am  furprifed  it  is  not  univerfally  received  :  But  it  was 
driven  from  our  philofophy  by  Black's  doctrine  of  latent 
heat. 

Now  I  think  I  cannot  imprefs  my  reader  too  fenfibly 
with  the  action  of  the  acids  upon  combuftible  bodies,-- «• 
phofphorus,  for  inftance.  The  nitric  acid  attacks  it,  and 
takes  all  its  fixed  fire  or  phlogifton  from  it ;  which  is, 
according  to  the  doctrine  of  our  honeft  forefathers,  the 
nitric  acid  being  placed  at  the  head  of  the  column  of 
phlogifton.  Therefore  I  have  taken  for  my  example  the 
mod  combufti'jle  body,  and  the  acid  of  the  moft  attrac- 
tion for  the  combuftible  body.  The  nitric  acid  feizes 
upon  all  its  phlogifton,  and  forming  with  it  nitrous  air. 
But  this  nitrous  air,  by  being  united  to  a  half  faturation 
of  phlogifton,  when  applied  to  frefli  phofphorus  attacks 
it.  But  in  this  chemical  action  combuftion  is  produced, 
and  their  phlogifton  is  fet  free,  giving  both  light  and 
heat.  This  chemical  action  of  combuftion  is  clearly 
produced  by  the  phlogifton  of  the  nitrous  air  being  fet 
free  by  the  fermentation  or  induced  chemical;  a£Uon, 
and  by  that  means  its  free  fire  gives  that  activity  to  the 
induced  chemical  aclion,  fo  as  to  fet  free  the  phofphorus's 
phlogifton,  as  free  fire.  It  is  this  fame  chemical  aclion 
which  is  produced  by  the  fermentation  of  vegetable  bo- 
dies. Vegetable  bodies,  when  immerfed  in  water,  as  the 
water  enters  them  it  dllTolves  or  fepaiates  their  texture, 
and,  in  confequence,  they  attract  the  oxygen  of  the  at- 
mofphere,— which  attraction,  or  chemical  action,  fetsv 
partially  and  gently  loofe  the  fixed  fire  of  the  oxygen,  as 


. 
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free  fire,  which  aids  and  gives  life  to  the  fermentation, 
fo,  as  in  the  acetous  fermentation,  not  only  the  oxy- 
gen's fixed  fire  is  fet  free,  but  alfo  the  vegetable's ;  and 
the  oxygen's  acid  and  the  vegetable's  acid  are  left  in 
the  ftate  of  a  concentrated  acid,  as  vinegar.     But  in  the 
•  vinous  fermentation,  or  chemical  effervefcence,  both  the 
oxygen's  fixed  fire  and  alfo  the  vegetable's  fixed  fire, 
which  were  in  the  ftate  of  fugar,  (or  the  faccharine  qua- 
lity), is  more  concentrated  in  the  ftate  of  alcohol,  but  a 
very  fmall  part  of  their  fire  being  fet  free-*— only  enough 
to  induce  the  chemical  action,  or  effervefcence :  for  if 
you  by  art,  during  their  effervefcence,  lower  their  tem- 
perature too  much,  you  ftop  the  procefs ;  or  if  you  raife 
the  temperature  too  much,  you  equally  injure  the  work- 
ing of  the  vat,  hindering  that  gentle  accumulation  of,  or 
centring  and  fixing  their  phlogifton.     And  during  this 
fermentation,  a  great  part  of  the  acid,  (as  the  faccharine 
for  inftancc)  is  fet  loofe  as  an  aerial  acid,  as  fixed  air.— r 
To  promote  this  fermentation,  or  induced  chemical  ac- 
tion, yeaft  is  eroployed-«-which  is  a  body  formed  of  the 
eflcnce  of  this  fermentative  matter ;  fo  that  it  begins  its 
n&ion  immediately,  and  haftens  the  procefs.    It  a&s  juft 
the  fame  as  when  one  employs  free  fire,  to  fet  loofe  the 
fixed  fire  of  the  atmofphere,  and  a  combuftible  body's 
fire.     In  thefe  two  fermentations  the  action  is  a  procefs 
of  concentrating  the  add  principle,  and  the  other  (the 
vinous)  is  a  procefs  for  concentrating  the  phlpgiftic  or. 
fre  principle.     But  in  both  cafes  there  is  as  much  fire 
or  phlogifton  referved  as  to  foim  the  vinegar,  and  the. 
other  (the  vinous)  as  much  of  the  acid  principle  as  to, 
form  the  aUckol  to  fix  the  phlogifton.     For,  in  all  cafes, 
where  phlogifton  is  ftror^ly  concentrated,  it  is  by  the. 
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acid  principle.  As  in  fulphur,  formed  of  the  vitriols 
acid  and  phlogifton  (or  fixed  fire),  the  fame  in  phofpho- 
rus,  the  phofphoric  acid  and  fixed  fire;  and  in  fugar, 
the  faccharine  acid  and  fixed  fire ;  and  in  alcohol,  the 
vegetable  acid  and  fixed  fire :  and  fo  throughout  nature. 

Therefore  we  (hall  lay  down  this  general  rule,  that  in 
order  to  produce  a  ftrong  chemical  action,  either  as  com- 
buftion,  fermentation  or  putrefaction,  a  body  is  required 
formed  of  fixed  fire  and  an  acid  ;  ( yeafl  I  fuppofe  is  formed 
if  theft  two  bodies).  Therefore  oxygen  is  formed  of  thefe 
two  bodies ;  fo  is  nitrous  air,  and  the  gafeous  oxyde  of 
azote,  and  fo  is  the  oxmuriatic  gas.  Therefore  they  bring 
on  fuch  ftrong  chemical  actions,  that  in  the  procefs 
their  ovn  fixed  fire  is  fet"  loofe ;  and  fire  rs  the  great  pro- 
moter of  all  great  chemical  actions:  but,  as  I  ohferved  be- 
fore, the  nitric  acid  only  produced  a  decompofirion  of  the 
phofphorus,  attracting  its  phlogifton,  and  communicating 
to  it  a  part  of  its  own  acid.  But  nitrous  air  induces  this 
chemical  action  of  combuftion  ;  and  that  an  acid  is  re- 
quired in  this  chemical  action  is  clear;  for  if  this  nitrous 
air  has  its  acid  fully  neutralized,  fo  as  to  turn  from  four 
to  fweet,  as  in  the  gafeous  oxyde  of  azote,  it  will  not  act. 
upon  phofphorus,  either  in  taking  from  it  its  phlogifton, 
jt>r  in  fetting  fire  to  it.  But  in  fulphur,  which  is  a  far 
lefs  combuftible  body,  the  nitrous  air  does  not  fet  it  on 
fire,  but  only  receives  as  much  phlogifton  from  it  as  to 
neutralize  its  acid  to  form  the  galeous  oxyde  of  azote. — 
But  even  the  gafeous  oxyde  of  azote  will  promote  com- 
buftion, and  that  in  the  moft  violent  manner,  as  it  pof- 
fefies  fo  ftrong  an  acid,  and  more  particularly  fo  high  a 
faturation  of  phlogifton,  or  fixed  fire.  But  then,  as  it 
Jia,s  no  unfaturated  acid  to  begin  the  chemical  action,  if 
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muft  be  done  by  actual  fire,  as  the  placing  a  burning  can* 
die  in  it. 

But  refpiration  and  putrefaction  is  a  very  different 
procefs  from  all  thefe,  and  none  of  thefe  airs  will  anfwer 
for  them,  but  the  atmofpherical  air — not  even  the  oxygen 
gas  of  the  elaboratory  very  well.  The  animal  blood  will 
not  be  able  to  decompound  thefe  airs,  take  from  them 
their  fixed  fire;  and  their  fixed  fire  would  not  anfwer; 
the  animal  organs  would  not  be  able  to  fet  it  loofe  as 
free  fire,  it  being  too  much  fixed  or  concentrated. 

That  this  theory  is  true,  accounting  fo  beautifully  and 
rationally  for  all  the  phenomena,  (not  one  phenomenon 
excepted) ;  fo  very  different  from  the  French  theory,  it 
not  accounting  rationally ,  according  to  the  principles  of 
common  fenfey  for  one  of  the  phenomenon.  As  {hewing 
this  in  all  thefe  phenomena,  would  be  much  too  tedious, 
I  will  only  juft  examine  them  by  one  \  and  as  I  have  fel. 
dom  quoted  my  own  experiments,  (for  that  was  one  of 
the  (hafts  by  which  they  attacked  my  doctrines,  aflerting 
that  fome  of  my  experiments  were  wrong)  \  therefore  in 
this  work  I  have  brought  their  own,  to  prove  my  grcaty 
txtenftvet  and  important  fyftem. 

(£/*  Dr.  Prieftley'i  experiments  quoted  in  page  119*) 

Here  then  (he  fays)  "  the  marine  acid,  by  imbibing  a  lit- 
tle of  the  nitrous  vapour,  becomes  poffeifcd  of  all  the  pro« 
perties  of  that  aqua  regia,  which  confists  chiefly  of  fpirit 
of  nitre,  and  in  much  greater  perfection.  For  while  the 
common  aqua  regia  will  hardly  diflblve  gold  without  the 
belp  of  heat,  this  diffolves  it  with  as  much  rapidity  as  I 
have  almost  ever  feen  in  any  chemical  folution  whatever, 
when  it  is  perfectly  cold.  The  quantity  of  gold  that  this 
aqua  regia  is  capable  of  diflblving,  in  proportion  to  its 


bulk;  I  have  never  afcertained ;  but  it  feems  to  exceed  the 
common  aqua  regia  very  much  in  this  refpe£t" —  Now, 
for  the  fake  of  Reafon,  Common  ftenfe,  Truth,  Honour 
and  Juftice,  let  us  introduce  fome  kind  of  argument  into 
thefe  difquifitions. — The  French  theory  fays,  this  oxmu- 
riatic  acid  is  formed  by  the  marine  acid  receiving  oxygen 
from  the  nitric  acid.     But  then  it  clearly  appears  that  a 
very  fmall  proportion  of  nitrous  vapour  produces  a  far 
ftronger  oxygenatiott,  as  they  term  it.     Let  us  for  a  mo- 
ment reflect  upon  what  this  nitrous  vapour  is  formed  by, 
viz.  the  nitrous  acid  and  bifmuth,  which  calcines  the 
metal;  that  is,  according  as  it  lofes  its  oxygen,  this  ni- 
trous vapour  is  produced  ;  and  this  deoxygenated  vapour 
having  Aich  a  ftrong  effect  upon  the  marine  acid,  fo  as 
to  produce  fo  ftrong  an  oxmuriatic  acid,  and  the  fmall 
quantity  of  nitrous  vapour  required  :  fo,  as  Dr.  Prieftley 
fays,  "  I  did  not  perceive  that  the  bulk  of  the  marine 
"  acid  was  fenfibly  increafed  by  the  procefs*." —  Now, 


*  In  thefe  difquifitions  our  French  theorifts  do  not  mind  exa&  caten- 
ations ;  a  difference,  for  mftance,  of  zo  to  one,  they  would  fuppofe  was 
lowing  to  fome  error  in  the  conducing  of  the  procefs,  though  not  in  their 
"  heaven-born"  theory.  But  I  think  that  the  difference  that  the  oxygen 
which  the  fmall  quantity  of  the  nitrous  vapour  could  contain,  would  net 
be  the  millionth  part  which  the  nitric  acid  contains  of  oxygen,  in  tie  com- 
mon aqua  regia.  But  here  the  millionth  part  gives  mere  to  the  marine 
acid,  than  the  million  for  it  makes  a  ftronger  oxmuriatic  acid.  But  {till, 
allowing  this  conceffion  to  the  wonderful,  WONDERFUL,  WONDERFUL. 
Theory!  yet  we  are  ftill  aground;  For  the  marine  acid  is  not  capable  of 
taking  the  fame  quantity  cf  oxygen  from  the  nitric  acid  as  metals  do,  as 
they  would  then  form  it  all  either  into  nitrous  vapour,  nitrous  air,  or  the 
gafeous  oxyde.  How  the  Diable  can  you  get  your  friends  out  of  this  dif- 
ficulty, Mr.  Reviewers  ?  Oh,  by  a  fingle  dafh  of  your  pen,  and  the/ermam 
pecut  gaping  wide,  it  is  fwallowed  before  you  can  fay  Jack  Rob'mfan  or 
T»CT  Fool.  They  arc  fo  well  trained,  they  can  fcarcely  relifh  Common 
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MeJJieurs  AERIAL  PHILOSOPHERS  !  you  may  endeavour 
to  make  us  believe  that  the  MOON  is  a  large  CHESHIRE 
CHEESE,  and  I  really  believe  you  will  get  the  Reviewers 
to  countenance  it,  and  the  fcrvum  pectts  to  fwal/ow  it ! 
— But  Common  Scnfe  muft  return  to  our  philosophical 
difquifitions,  againft  all  the  mean  arts  to  hinder  it. 

Reader !  will  it  be  neceflary  to  inform  thee,  that  the 
nitrous  acid  received  the  phlogifton  from  the  bifmuth, 
and,  in  confequence,  phlogifticated  the  marine  acid  j  and 
that  when  a  frelh  metal, — the  zinc,  for  inftance,— is  ap- 
plied to  this  phlogifticated  marine  acid,  the  acid  attack- 
ing the  zinc,  the  phlogifticated  nitrous  vapour's  fire  is 
fet  loofe  during  the  calcination  of  the  zinc,  and  which 
gives  fuch  an  a&ive  operation  to  the  calcination,  fo  as  to 
fet  its  phlogifton  alfo  loofe  as  free  fire ;  fo  that  there  is 
no  phlogifticated  air  (that  is,  what  they  call  the  gafeous 
oxyde  of  azote)  produced ;  but  only  the  mixture  greatly 
heated,  and  the  acid  partly  phlogifticated.  Nay,  in  the 
oxmuriatic  acid,  mide  by  the  diftillation  of  lead  or  man- 
ganefe,  the  acid  receives  fo  much  fixed  fire  from  them, 
and  by  diftillation,  and  in  that  loofe  ftate  fo  as  to  fet  the 
zinc  actually  on  fire,  fpontaneoufly.  That,  adding  pblo- 
gifton  to  the  marine  acid,  will  not  form  this  oxmuriatic 
acid ;  for  the  nitrous  acid  which  is  united  to  the  phlo- 
gifton, feems  to  be  neceffary.  That  as  the  chemical  ac- 
tion of  the  marine  acid  acting  upon  the  metal,  the  gold, 
platina,  Sec.  the  nitrous  acid  attacks  its  phlogifton,  fet- 

Scnfe ;  it  is  quite  infipid.  Like  the  children  of  the  Greenlandcr,  from 
being  fed  with  finking  train  oil,  when  they  are  offered  a  piece  of  Englifh 
beef,  they  throw  it  away,  as  being  quite  infipid.  I  think  you  ought  to  be 
put  upon  thi»  train  oil  regimen,  till  you  are  open  to  the  Yoke  «f  Truth, 
Ju&icc,  Honour  a&d  Common  Scoff. 
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ting  it  loofe  as  free  fire.     There  is  juft  the  fame  action 
induced  upon  the  oxmuriat  of  pot-afh,  as  I  have  {hewn, 
(fee  page  154.)     That  as  the  vitriolic  or  nitric  acids  at- 
tack the  alkali,  they  give  that  chemical  a£lion  to  the  ox- 
muriatic  acid  to  attack  the  alkali  fo  as  to  fet  its  fire  loofe. 
Percuflion  does  the  fame  —  it  induces  the  fame  action 
upon  the  fait :  it  being  well  known  that  it  detonates  by 
a  violent  blow  of  a  hammer.    Now,  reader,  I  flatter  my- 
felf  that  thou  muft  be  ftruck  with  this  beautiful  and  clear 
reafoning,  which  does  no  violation  either  to  Common 
Scnfe  or  Truth,  but  accords  with  both,  and  alfo  makes 
no  facrilege  upon  theyo/zW  opinions  of  our  honeft  fore- 
fathers, who  were  no  aerialifts  *.     That  the  nitrous  va- 
pour in  the  marine  acid  feems  to  aft  as  the  atmofphere 
does   in  comjuftion  or  calcination,    or  as   nitrous  air 
does  upon  phofphorus,   or  the  gafeous  oxyde  does  in 
common  combuftion, —  or  as  the  oxmuriatic  acid  dpes, 
(formed  by  the  acid  being  united  to  the  fixed  fire  and 
tarth  of  the  lead  and  manganefe);  in  all  thefe  cafes,  their 
action  being  the  great  agent  to  the  combuflion  or  calci- 
nation, in  producing  fire  to  give  activity  to  the  chemical 
actions.     But  not  one  of  thefe,  but  atmofpherical  air, 
will  do  for  animal  or  vegetable  life.     But  if  the  French 


*  Now  all  the  fcnfe  tkat  Lrequlrc  of -the  Jcrvum  feeut,  to  defect  the 
grofs  dbfurdity  of  the  French  theory,  Utc.be  able  to  count,  their  fingers; 
for  if  they  are  able  to  do  that,  they  mud  be  fenfiblc  how  truly  ridiculous 
it  is  in  accounting  rationally  for  the  phenomena.  Mr.  Drifted  fays,  in  his 
Toon,  that  Sir  Jofeph  Batiks  has  obtained  fame  by  counting  his  linger.. 
But  I  wi(h  many  who  have  obtained  it,  had  obtained  it  fo  innocently,  t 
fhould  fuppofe  that  \vhcn  aerial  philofnphy  has  come  to  her  fcfa,  (for  <t 
prefent  ftie  is  under  a  French  mania"),  there  will  be  a  black  reLkoningvvith 
many;  infomuch  that  they  may  hereafter  think,  they  had  bettsr  bees 
innocently  employed  as  counting  their  finger* ! 
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theory  was  true,  they  would  all  do  for  their  life,  as  well 
as  for  combuftion  and  calcination,  by  giving  their  oxygen 
to  animals  and  vegetables.  But  it  is  truly  ridiculous.-— 
O  tempora  !  O  philofophia  ! 

We  have  entirely  loft  fight  of  all  the  folid  rudiments 
of  our  forefathers,  for  the  aerial  French  flights  of  modern 
chemiftry.      I  am  certain  Engiiftimen  could  not  have 
invented  fo  aerial  and  wild  a  theory:  it  required  the 
warm  imagination  of  French  men.— If  vitriol  of  iron  is 
calcined  fo  as  to  have  all  its  water  of  cryftalization  eva- 
porated, and  then  diftilled  "with  a  reverberatory  fire  for 
three  days,  (without  intermiflion},"  the  vitriolic  acid  is 
forced  from  the  calx,  and  it  remains  in  the  veflel  in  the 
{late  of  colcothar,  or  red  calx  of  iron  ;  but  it  requires  an 
immenfe  ftrong  fire.      If  alum  is  treated  in  the  fame 
manner,  its  vitriolic  acid  is  alfo  drove  off,  and  its  earth 
is  left  in  a  very  acrid  and  cauflic  (late.      Alfo,  if  lime- 
flone  is  treated  in  the  fame  manner,  its  acid  fixed  air  is 
expelled,  and  the  earth  alfo  left  in  a  cauftic  ftate.    What 
this  cauftic  ftate  is:  — Apply  water  to  the  cauftic  lime, 
and  fire  is  expelled  from  it :  juft  the  fame  with  the  other 
calcinations,  which  I  might  prove  by  a  thoufand  proofs. 
Now  this  colcothar,  or  red  calx  of  iron,  as  Mr.  Stott  ob- 
ferves — "  All  my  experiments,  however,  concur  to  (hew 
that  muriatic  acid,  whether  concentrated  or  diluted,  acts 
but  weakly  upon  metallic  bodies  in  general,  fo  long  as 
it  remains  common  muriatic  acid,  and  produces  no  fen- 
fible  effect  whatever,   either  upon  antimony  or  quick- 
Giver  i  but  no  fooner  does  it  meet  with  manganefe,  or 
red  oxyde  of  iron  (vulgo  colcothar J,  then  it  becomes  oxy- 
genated, and  prefently  oxydes — metals  on  which  it  ex- 
erted no  powers  before." Now,  reader,  reflecl  how 


this  colcothar  is  made  in  clofe  veflels,  it  being  the  me- 
thod of  making  the  acid  of  vitriol,  where  this  conjurer 
Oxygen  is  excluded.  But  this  calx  of  red  iron  is  by  no 
means  fo  heavy  as  that  which  is  made  by  fleam,  there- 
fore cannot,  according  to  the  French  principles,  poflefs 
by  any  means  the  quantity  of  oxygen  which  the  other 
contains  j  yet  the  one  oxygenates  the  marine  acid,  but 
the  calx  of  fleam  does  not.  Need  I  fay  any  more  ? 

We  muft  be  all  fenfible,  that  in  thofe  nice  chemical 
procefles  of  airs,  how  very  uncertain  and  deceitful  they 
are ;  artd  more  particularly,  how  the  great  theories  are  anx- 
ious to  bring  their  experiments  to  tally  with  their  theory. 
For  ihftance,  in  Mr.  Lavoifier's  experiments  of  reducing 
the  calces  of  metals  with  charcoal,  he  fays  <c  only  fixed 
air  was  produced :"  now  it  is  *  found*  that  *  four-fifths  of 
this  is  irfflamrnable  air.'    Jufl  the  fame  in  their  pompous 
experiments  of  producing  water  in  the  firing  of  oxygen 
and  hydrogen  gaffes.     The  difficulty  of  afcertaining  the 
exa6"l  quantities  and  weights  of  thefe  airs  confumed,  — 
the  vanity  of  eftablifliing  their  wonderful  theory,  —  the 
far  too  great  a  fcale  it  was  upon,  — their  anxiety  for  the 
revolution  it  would  produce ;  —  on  all  thefe  accounts  I 
difpute  their  experiments  in  toto*     t)r.  Piieftley,  who,  I 
affirm,  was  the  firft  experimenter,  found  fuch  different 
refults  when  he  accurately  fired  a  fmall  quantity  qf  thefe 
airs,  and  which  he  accurately  weighed,  and  the  quantity 
of  acid  he  found  in  the  procefs  :—*fo  that  he  fays,  in  his 
«  Doftrine  of  Phlogijlon  ejlabli/bedy    (page  48.)  "  With  the 
greateft  confidence  Dr.  Maclean  fays,  '  The  denfe  acid 
'  vapour  that  I  produced  by  the  explofion  of  the  two 
'  kinds  of  air,  was  occafioned  by  the  azote  contained  in 
*  the  oxygenous  gas  that  I  employed.'    He  might  as  well 
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have  faid,  (continues  Dr.  Prieftley)  it  was  occafioncd  by 
that  I  did  not  employ.  If  ten  times  the  quantity  of  azote 
in  the  air  I  ufed  had  been  wholly  decomposed,  it  would 
not  have  amounted  to  the  hundredth  part  of  the  weight 
of  the  acid  that  I  procured." 

That  the  lofles  which  were  found  in  the  different  pro- 
cefles  clearly  and  fully  prove,  that  in  expofing  bodies  to 
great  heats,  their  fubflance  was  in  part  diflipated,  as  in  the 
experiment  of  firing  hydrogen  and  oxygen  gaffes,  and  in 
Mr.  Mufhet's  late  experiments  in  reducing  metals*;  but 
more  particularly  in  the  Galvanic  experiments,  where 
the  neutral  falts  in  the  diflcs  really  loft  their  acids.  And 
as  we  know  that  heat  will  penetrate  all  bodies,  we  have 
a  right  to  fuppofe  that  that  heat,  when  united  to  other 
bodies,  will  carry  along  with  it  thofe  bodies ;  that  in  the 
electric  fluid  we  know  that  it  poflefles  fomething  more 
than  mere  FIRE,  or  heat  and  light,  from  its  powerful 
force,  and  from  its  phofphorus,  and  fulphureous  fmell. 
This  fenfe  of  fmell,  our  chemifts  admit  its  left  in  chemi- 
cal proceffes,  as  the  fmell  of  oxmuriatic  acid  and  of  the 
nitrous:  when  thefe  appear,  they  allow  the  proof  of  thofe 
bodies  exifting  in  the  procefs  j  then  why  not  the  acids, 
from  their  fmell  in  the  eleclric  fluid? 

That  the  acids  may  be  tranfmuted,  appears  from  many 
proceflesf. 

•  Where  charcoal  disappeared  in  clofc  crucibles,  if  the  crucibles  pof- 
fcffed  any  moiflurc.  Alfo  the  French  experiments  on  diamonds,  where 
they  difappeared  in  clofe  crucibles. — See  Mr.  Muihet's  new  Experiment* 
in  the  Philofophical  Magazine. 

f  Dr.  Prieftley  fays,  (vol.  ii.  page  161.)  "  The  celebrated  Mr.  Stahl 
•tfcrvcd,  that  by  diflilling  iron  in  the  marine  acid,  fome  nitrous  acid 
was  produced.  Mr.  Woulfe  informs  me,  that  he  has  done  the  fame  by 
a  precefe  different  from  that  «f  StahJ;  and  aUb  that  be  has  cwnrcrted 
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That  in  firing  oxygen  gas  and  hydrogen  gas,  Dr.  Van 
Marum  found  that  they  required  eight  hours  conftant 
combuftion  j  for,  if  done  in  lefs  time,  there  was  always 
an  acid  in  the  refiduum.     Now,  as  I  have  incontrover- 
tibly  fhewn,  that  the  acid  is  attracted  by  the  fire,  and 
efcapes  with  it,  as  feen  clearly  in  the  neutral  falts,  ex- 
pofed  to  the  difks  of  Sigr-  Volta's  pile,  where  the  acid  all 
efcaped  with  the  ele&ric  fpark,  and  even  it  took  witk 
it  the  grofieft  bodies,  as  the  calx  of  the  metals,  and  any 
other  expofed  to  its  influence.      And  in  the  firing  of 
thefe  airs,  all  the  oxygen  was  of  that  great  purity  fo  as 
contain  no  azote.     Dr.  Prieftley  found  neverthelefs  that 
the  water  was  acidulated.     And  when  he  added  azote 
to  thefe  gafles,  inftead  of  more  acid  there  was  lefs ;— — 
clearly  upon  this  principle ;  it  retarded  the  a&ive  com- 
.  bullion  which  is  neceflary  to  forming  an  acid,  otherwifc 
they  form  fixed  air  and  azote.     Now  as  water,  free  from 
acidity,  can  only  be  formed  by  this  very  long  continued 
firing,  (as  is  allowed  even  by  them  ),  —  does  it  not  clearly 
appear  it  muft  be  from  the  fire  attaching  itfelf  to  the  acid 
and  efcaping  with  it  ? 

The  French  philosophers  fay,  that  the  refiduum  of  wa- 
ter is  equal  to  the  weight  of  both  airs :  I  fay,  that  all  the 
experiments  of  other  philosophers  demonftrate  the  con- 
trary. That  thefe  airs  lofing  their  fire,  would  make 
their  conftituent  bodies  become  heavier,  —  as  fire,  from 
the  principle  of  repulfion,  makes  bodies  become  lighter » 


the  acid  of  nitre  into  the  marine  acid,  which  I  believe  was  never  done 
before. 

"  This  I  confi  Jer  as  a  capital  difcovery ;  and  whenever  this  excel- 
lent chemift  (hall  think  proper  to  publifli  his  procefs,  it  will,  I  doubt  not, 
fee  a  great  mean*  of  advancing  the  bounds  1 1  natural  knowledge." 
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I  have  fully  (hewn.     But  upon  clofe  examination,  moft, 
(if  not  all)  of  the  French  experiments  have  been  found 
erroneous ;  and  as  to  thefc  upon  the  producing  water, 
their  apparatus  were  fo  complicated  as  not  to  admit  of 
an  accurate  examination  of  the  refiduum.      Befides,  I 
.  declare,  that,  in  fupporting  their  theory,  their  conduit 
has  been  fo  warm  and  ftrenuous,  that  their  zeal  greatly 
outftripped  their  accuracy.     This  has  been  fully  (hewn 
in  the  repetition  of  moft  of  their  experiments;  and  every 
man  who  has  accurately  attended  to  their  experiments, 
muft  have  remarked  that  mofl  of  them  have  bien  refuted. 
Indeed,  depending  upon  data  in  reference  to  thefe  aerial 
experiments,  have  been  fo  very  precarious,  that  no  cer- 
tainty can  be  expected  from  them.     Even  in  the  burning 
of  charcoal,  a  folid  body,  Mr.  Lavoificr  has  been  errone- 
ous i  as  Mr.  Cruikflianks  aflerts,  that  the  weight  of  the 
fixed  air  is  not  equal  to  the  weight  of  the  charcoal  and 
oxygen  gas,  before  the  combuftion.     But  men,  anxious 
to  eflablim  a  theory,  do  not  reft  upon  trifles,  but  make 
all  fmooth,  being  under  a  ftrong  bias:  therefore  their  own 
judgment  is  mi/led.     And  even  in  producing  water,  most 
of  their  experiments  make  the  refiduum  fomething  leC* 
than  the  airs  burned. 

But  every  one  must  acknowledge,  that  in  thefe  very 
complicated  and  obfcure  experiments  there  must  be  great 
'  doubt.  But  the  fuppofed  compofition  of  water  fliould 
be  accurately  examined  in  other  experiments  where  they 
arc  more  clear,  obvious  and  plain  ;  fuch  as  cannot  be  mif- 
taken.  Thofe  are,  in  pafling  the  steam  of  water  through 
iron  and  charcoal,  which,  they  fay,  are  procefles  of  the 
decompofition  of  water.  Now,  reader,  I  refer  thee  to 
thofe  pages  in  this  book  where  I  have  fully,  and,  I  hope, 
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iatisfa&orily  treated  them,  and  proved  incontestibly  that 
there  is  no  decompofition  of  water  in  thefe  procefles;  — 
that  when  zinc,  iron,  &c.  are  reduced  by  charcoal,  in  the 
procefs  they  produce  Mr.  Cruikfhanks'  gafeous  oxyde  of 
carbon,  wich  is  formed  indifputably  of  the  fixed  air  and 
water  from  the  calces,  uniting  themfelves  to  the  fixed  fire 
of  the  charcoal ;  and  when  it  is  made  by  iron,  of  the  fixed 
air  and  water  of  the  chalk  uniting  themfelves  to  the  fixed 
fire  of  the  iron.  That  the  acid,  generated  by  the  burning 
of  oxygen  and  hydrogen  gafies,  efcapes  with  the  eledric 
fluid,— has  been  most  unequivocally  proved  by  the  expe- 
riments of  Sigr  VOLTA'S  pile :  (See  my  experiments  and 
•bfervations  upon  it.)  This  facl:  I  have  clearly  demon* 
$trated  Ly  future  experiments  j  fo  that  I  call  upon  the 
French  chemists  to  difpute  it,  if  they  can.  Thus  publicly 
I -have  thrown  the  gauntlet  in  their  teeth  j  and  certainly 
the  public  must  look  upon  it  as  a  fa£,  if  this  combination 
dare  not  contradict  it. 

Another  erroneous  fa&,  which  formed  another  ban's 
to  this  French  theory,  was  in  paffing  the  electric  fpark 

• 

through  the  caustic  alkali,  oxygen  gas,  and  azote  \  and 
Mr.  Cavendim  found  the  alkali  impregnated  with  nitrous 
acid.  This  experiment,  I  have  clearly  and  most  unequi- 
vocally (hewn  to  be  from  the  acid  that  the  eleftric  fpark 
carries  along  with  it,  being  formed  of  an  acid  and  fire. 
(See  my  VOLTA'J  Experiments.) 

Thefe,  and  fome  others,  have  been  the  bafis  of  their 
theory.  All  thefe  leading  fads  1  have,  to  the  candid 
reader,  fufficiemly  explained  in  my  last  publication  j 
and  what  I  there  advanced,  my  enemies  have  not  at- 
tempted to  contradict.  But  now  their  object  is  to  quafh 
all  chemical  enquiries  and  experiments.  Perceiving  the 
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storm  gathering  on  every  fide,  they  endeavour  to  Jkulkt 
and  to  lead  the  public  from  all  further  difcuffion  — that 
public  they  have  fo  fhamefully  and  meanly  deceived* ! 

There  is  no  faying  to  what  great  objects  this  French 
theory  may  lead  us  !  Not  only  the  making  of  diamonds, 
gold,  &c.  (the  ornaments  of  life),  but  even  food.  For 
this  carbon,  in  fhort,  infmuates  itfelf  into  every  thing. — 
The  strongest  food  that  I  know  of  is  the  fine  oil  of  olives, 
from  the  vegetable  kingdom ;  and  butter,  from  tu'e  ani- 
mal kingdom :  then  let  us  analyze  them  according  to  the 
French  principles.  By  burning  20  grains  of  fine  olive 
oil,  it  turned  a  greater  quantity  of  oxygen  gas  into  fixed 


•  Sequin,  a  great  French  chemift,  who  was  one  of  the  Committee 
with  Lavoifier  in  firing  oxygen  and  hydrogen  gaffes,  and  which  they 
fey  produced  water.  This  great  French  chemift  then,  not  fatiified  witk 
this  wonderful  theory  in  producing  water,  muft  give  this  fyftcm  activity 
by  applying  it  to  the  human  fyftem.  And  hear,  O  ye  gaping  profeffori 
and  phyficians!  Attend  to  thcfc  Oracles  of  Science!  Gape  wide,  and 
fwallow  all— for  it  muft  not  be  a  common  gulp,  but  a  gorging  one  .... 
Gelatine  it  nova  found  to  be  the  great  febrifuge  flincrfle  /——Cram  your 
patients  with  it;  then  a  fig  for  the  plague  and  yellow  fever!  The  only 
difcovery  in  medicine  that  this  aerial  theory  could  boaft  of,  was,  that 
tljt  little  conjurer,  OXTGEN,  is  a  cure  for  the  Itch,  particularly  whem 
fnugly  feated  in  Manganefe.  But  now  the  leap  is  from  the  Itch  to  Fe- 
ver—a more  ferious,  but,  perhaps,  not  a  more  general  complaint.  I 
wHh  they  could  find  out  a  curt  for  the  SPIRIT  of  grofs  MISREPRESENT- 
ATION, of  beating  daian  TRUTH,  and  fufforting,  in  its  (lead,  the  mpft 
icfpicable  PUERILITIES;  and  cure  that  ITCH  for  DEFAMING  the  grcauft 
and  mod  important  DISCOVERIES,  and  railing  up  a  worthlefs  French  the- 
ory in  its  (lead!  And  this  done  at  the  expence  of  true  Science,  Honour, 
Juftice,  Humanity,  Common  Scnfc  and  Rcafon!  When  our  children 
{hall  fee  this  conduA  in  its  true  light,  I  have  often  wondered  what  they 
will  do  with  the  authors  of  it  ?  Take  them  out  of  the  grave,  and  -whip  tbcm. 
Nay,  nay,  that  will  avail  nothing;  for  if  they  had  no  fenfibility  of  pro- 
priety when  living,  what  can  be  expected  from  them  when  dead? 
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air  than  20  grains  of  charcoal^  and  alfo  produced  confi- 
derably  more  heat,  I  found.  Though  we  are  fenfible  by 
paffing  through  charcoal,  the  fteam  of  water,  a  great 
quantity  of  fixed  air  is  produced ;  therefore  it  poflefies 
a  quantity  of  fixed  air — neverthelefs,  a  larger  quantity  of 
oxygen  gas  is  required  in  burning  20  grains  of  fine  olive 
oil  than  20  grains  of  charcoal,  and  alfo  a  larger  propor- 
tion of  fixed  air  is  produced.  The  oil  containing  fo 
much  more  of  fixed  fire,  or  cornbuftible  matter ;  there- 
fore producing  fo  much  more  heat,  and  confuming,  in 
the  fame  proportion,  more  oxygen  gas.  So  thr.t  Mr. 
Lavoifier,  in  his  Elements  of  Chemiflry^  (page  io6.)>  is 
obliged  to  fay,  "  The  fum  of  thefe  two  gives  138.33776 
*'  pounds  of  ice,  which  the  two  conilituent  elements  of 
"  the  oil  would  have  melted,  had  they  feparateJy  fuffered 
«*  corrtbuftion ;  whereas  the  oil  really  melted  148.88330 
"  pounds,  which  gives  an  excefs  of  10  54554  in  the  re- 
"  fult  of  the  experiment,  above  the  calculated  refult,*— 
*'  from  data  furnifhed  by  former  experiments." 

As  oil  therefore  is  fo  nourifhing  a  fubftance,  I  do  not 
fee  why  charcoal  fhould  not  be  alfo  the  moft  nourithiirg 
food;  nay,  particularly  diamonds,  as  they  are  pure  char- 
coal, not  united  to  any  othe^  chemical,  body,  and  there- 
fore more  eafily  formed  by  the  animal  organs  into  nou- 
rifhment :  I  fayt  >f  their  principles  are  true,  it  ought  io  bi 

fr 

As  I  have  obft-rved,  it  is  faid  that  Sir  Jofeph  Banks  has 

obtained  fame  by  counting  his  fingers  :  but  1  again  \vifK 
many  who  have  '  obtained  fame,'  had  got  it  as  innocent- 
ly. I  expeft  that  pofterity  will  accurately  fcrutinize  the 
conduct  of  fewe ;  and  inftead  of  fame,  DISHONOUR  will 
b>r  their  l^f-,  as  the  >v a!  enemies  cf  true  fc'-cnce  and  writ. 

44 
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I  am  aware  of  the  intricacy  of  the  fubje£r.,  and  the 
great  attention  required  in  fathoming  and  elucidating 
the  profundity  of  the  phenomena.  But  after  I  had  done 
that,  and  given  them  a  theory  which  fully  elucidates  all 
the  phenomena,  upon  the  moft  rational  and  juft  princi- 
ples— not  to  acknowledge  it !  but  by  every  bafe  art  and 
chicanery  to  fupprefs  its  inveftigation,  that  the  world 
mipht  not  be  acquainted  with  it !  To  treat  "it  with  the 
utmoft  contempt,  as  though  it  were  the  moft  abfurd 
nonlenfe  !  Nay,  to  flea!  parts  from  it,  without  acknow- 
ledging their  fource  !  What  does  fuch  treatment  defervet 
I  again  alk  the  impartial  world  ?  Thus  they  have  forced 
me  upon  this  pointed  and  fevefe,  farcaftic  and  cenforious 
way  of  writing,  which  (I  hope)  is  repugnant  to  my  dif- 
pofition  •,  but  am  obliged  to  refort  to  thefe  uncourteous 
weapons,  the  more  effectually  to  repel  their  fhameful, 
illiberal,  and  unjufl  behaviour  tome; — its  example,  I 
believe  upon  my  honour,  is  not  equalled  in  the  hiftory 
of  literature :  therefore  I  was  compelled  to  take  up  this 
ttnpleafatit  foil  IN  MY  OWN  DEFENCE,  which  I  (hall  with 
the  greatejl plcafure  throw  down  again,  if  they  will  come 
candidly,  liberally,  and  honourably  forward, — and  give 
me  an  honeft,  fair,  and  public  difcuflion.  SCIENCE, 
TRUTH,  HONOUR,  and  JUSTICE  imperioufly  demand 
it  j  but  thefe,  alas!  have  hitherto  called  aloud  in  vain  ! 

In  Nicholfon's  Journal,  for  April,  Mr.  Harrup  has 
made  an  experiment  fimilar  to  fome  of  mine  which  I 
published  many  years  ago  — That,  in  expofing  azota  to 
the  fun  in  a  glafs  veflel  over  well  water,  the  air  became 
armofphcrical, — indeed  richer  than  the  common  atmof- 
phere  !  ImprefTed  with  the  French  theory,  he  is  derer- 
•v.iiicd  to  account  for  it  upon  its  principles:  but  we  flujll 
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fee  with  what  fuccefs.  He  fuppofcs  that  the  water  is 
decompounded  by  the  azote  attracting  the  oxygen  of 
the  water  decompounding  it.  But  he  is  obliged  to  ac- 
knowledge, the  azote  receives  a  higher  faturation  of  ox- 
ygen than  atmofpherical  air.  How  happens  it  then  that 
the  atrnofphere  is  not  all  equal  to  this  faturation,  as  in  his 
experiments  j  as  it  has  plenty  of  water  to  act  upon,  and 
as  water  is  conftantly  from  the  principles  of  evaporation 
mixed  with  the  atmofphere — alfo  from  the  water  in  the 
ocean,  in  rivers,  and  even  upon  the  earth,  all  expofed  to 
the  air!  But  this  is  a  trifling  objection,  fcarce  deferving 
to  be  mentioned  ;  this  is  only  fwallowing  a  gnat !  Then 
this  azote  mud  have  fo  wonderful  an  attraction  for  oxy- 
gen as  to  decompound  water,  the  hydrogen  and  oxygen 
having,  as  they  teach,  fo  ftrong  an  attraction  for  each 
other.  But  this  attraction  appears  very  weak  j  for  after 
the  azote  has  over-faturated  itfelf  with  oxygen,  by  me- 
chanically agitating  it  in  diftilled  water,  or  being  expofed 
to  this  water,  the  oxygen  will  be  found  in  the  water  and 
the  azote  robbed  of  it.  Moreover,  we  are  taught  to  be- 
lieve that  azote  and  oxygen  form  the  nitric  acid  ;  and  if 
Common  Senfe  is  to  accompany  us  in  thefe  difquifiiions, 
as  the  azote  has  fo  powerful  an  attraction  for  oxygen  as 
to  rob  hydrogen  of  it,  even  in  this  i$w  temperature  t — it 
muft  be  by  chemical  attraction  J  and  if  by  chemical  at- 
traction they  are  united,  they  muft  form  either  nitrous 
air  or  nitric  acid.  But  we  have  only  as  yet  fwallowed 
the  trunk  of  the  elephant — we  muft  gulp  on  !  Mr.  Har- 
rup  is  obliged  to  acknowledge  the  hydrogen  has  taken 
French  leave }  no  traces  of  it  can  be  difcovered  by  him. 
There  is  a  thin  "  pellucid  whitifh  film"  which  lined  the 
retort  where  the  water  was  in  contact ;  and  if  this  is  ex- 
A  a  2 
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amined,  it  will  be  found  the  earth  luLiih  tie  fixed-  air  fa- 
luted;  and  if  he  will  examine  his  tea-kettle,  he  will  find 
a  fimihr  depofit :  a  ivell-knQivn  faEt.  As  the  rays  of  the 
fun  faturated  this  fixed  air  into  pure  air,  it  depofited  thia- 

•arthy  fubftance. 

« 

To  prove  this  clearly  to  Mr.  Harrup,  if  he  will  add 
frefh  azote  to  this  fame  water,  after  it  has  undergone 
the  firft  procefs  he  will  not  be  able  to  form  it  into  pure 
air.  But  if  it  was  merely  the  water  being  decompound- 
ed, the  fame  water  would  do  for  the  procefs  ad  infinitumt 
fpr  he  will  find  diflilled  water  will  not  do  even  for  one 
procefs  !  Now,  Mr.  Harrup,  can  you  fwallow  the  whole 
elephant,  which  the  French  theory  muft  force  you  to  ?— * 
But  if  you  will  confult  my  different  writings,  you  will 
fee  fimilar  experiments  of  mine,,  and  rationally  accounted 
for.  Therefore,  Mr.  Harrup,  leave  the  elephant  to  be 
fwallowed  by  their  defpicable  agents,  who  are  willing  to- 
gulp  any  thing,  at  the  expence  of  Common  Senfe,  Ho- 
nour and  Integrity,  —  which  they  are  perfect  Grangers 
to ;  they  being  the  mere  fervile,  mean,  and  mercenary 
agents,  to  fwallow  any  thing,  or  fay  any  thing,  and  to 
force  the  grofleft  abfurdities  upon  the  credulous  public. 

I  have  read  different  theories  of  our  forefathers,  but  I 
never  faw  any  fo  extremely  abfurd  and  prepofterous  as  a 
late  theory  grafted  upon  the  abfurd  doctrine  of  the  com- 
wofition  of  water,  viz.  in  that  fimple  procefs  the  evapo- 
ration of  water  by  the  action  of  heat :  the  water  is  de- 
compounded into  oxygen  and  hydrogen,  they  fay.  And" 
even  that  wily  and  artful  defender  of  the  French  theory, 
Mr.  Kir\van,  I  am  told,  fenoujly  argues  againft  this  de- 
compofition  upon  evaporation.  I  can  only  fay,  you  wife 
men  of  Gotham^ — you  wife  aerial  fbilofophcrs,  who  fupport 
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fuch  an  hypothefis, — take  a  goofis  head,  which  pop  into 
a  vefiel  of  water  -,  place  them  upon  the  fire  j  and  while  • 
the  head  is  cooking,  hold  your  otvn  -wife  heads  over  if, 
gaping  wide  enough  to  receive  all  the  oxygen  and  hydro- 
gen fleam  which  proceeds  from  your  brother's  head,  and 
it  will  produce  far  more  wonderful,  furprifing  and  afto- 
niming  eftec~ls,  than  the  credulous  Doftor  (Beddoes  and 
Davies)  found  from  their  '  breathing  the  gafeous  oxyde  of 
azote!'  THEIR  ecftatic,  lunatic  t  and  Laputatic  fenfations 
will  be  nothing  to  YOUR'S  !  Infomuch,  that  each  of  you 
mayboaft — though  not  indeed  in  the  language  of  Milton,. 

"  Into  the  Heav'n  of  Heavens  I  have  prefum'd, 
"  AN  EARTHLY  GUEST!  and  drawn  empyreal  air;" 

BUT,     '  Into  the  Earth  of  Earths  I  have  prefum'd, 

'  *\.N  AERIAL  GUEST!  by  breathing  grey-goofe  air;' 

alias,  our  learned  philofophers*  oxygen  gas. — Take  care, 
wjien  it  is  well  boiled,  to  eat  the  whole  heady'  Jte/ht  eyes 
and  bone?)  and  particularly  the  brainst  and  then  you  will 
be  thorough  aerial  chemifts,  accomplished  in  all  myfte~ 
ries  ;  ready  to  aflert  any  thing,  or  fwallow  the  elephant 
at  one  prodigious  gulp  !  And,  all  for  the  honour  of  the  be- 
ginning of  the  nineteenth  century!  In  the  courfe  of  time, 
(perhaps  before  this  famous  century  is  half  finifiied), 
they  will  be  able  to  fwallow  St.  Paul's  cathedral : — they 
have  already  fet  fire  to  the  water  of  the  Thames. 

Count  Rumford,  in  his  truly  abfurd  flights  upon  bis 
fuppofed  difcovery-of  the  non-conducting  power  of  water, 
after  fuppofing  it  accounts  for  animal  heat,  the  folution 
of  bodies  in  liquids,  and  a  hundred  more  £hrixotifmst—~ 
fays,  that  when  hot  iron  is  plunged  into  water  no 
, fleam  would  come  from  it,  if  it  was  not  owing  to  the 
decompofition  of  the  water.  Good  Heavens!  are  ice 
entirely  to  lofe  fight  of  Common  Senfe  in  this  AERIAL  age? 
Let  but  a  friend  of  this  diftra&cd  philofopher  plunge  9 
red  hot  ftone  (or  any  other  body)  into  water,  will  it  not 
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produce  fteam  ?  And  let  the  aforefaid  wonderful  philo- 
fopher  fee  the  experiment,  and  caution  him  againft  his 
abfurd  whims,  even  though  the  Royal  Society  {hould 
adjudge  his  own  medal  to  him  ! 

(Sec  his  fevcnth  Eflay,  part  ad,  page  361.) 

If  a  child  were  to  advance  fuch  opinions,  and  perfift 
in  them  after  (hewing  him  the  experiment ;  if  he  was 
(till  not  to  be  weaned  from  his  vain  conceits,  I  fhould 
apply  his  head  to  the  hot  JJ one ;  and  you  know,  Mr.  Ca- 
vendifh,  "  a  burnt  child  dreads  the  fire." 

But  permit  a  humble  philofopher  (who  has  no  aerial 
French  flights,  but  travels  peaceably  on  with  old  Englifli 
Common  Senfe  and  Reafon,  thofe  cM-fafliioned  folks) 
to  reftrain  thefe  wonderful  difcoveries,  and  to  cry, '  Hold% 
hold!1  for  fear,  as  you  have  already  fet  fire  to  the  Thames, 
you  may  next  fet  the  Ocean  on  fire !  But  indeed,  if  in 
your  /apsence  you  can  reftrain  the  combuftion  —  if  you 
can  (lo  imitate  the  ftyle  of  a  certain  poet) 

Sail  •  n  the  burning  wave  and  guide  the  flame, 

•why,  then  it  would  bs  an  excellent  plan  to  fet  fire  to  the 
enemy's  gun-boats.  "What  think  you  of  this  fcheme, 
ye  wonder  ~t  wonder-,  ivondfr-fUL,  wonder- WORKING 
philosophers !  Ye  that  have  pointed  out  the  tranfmuta- 
tion  of  charcoal  into  diamonds,  of  iron  poker  and  tongs 
into  gold,  of  water  and  charcoal  into  good  French  brandy, 
but  I  am  afraid  not  into  GOOD  BRITISH  SPIRITS. 
Nay  indeed,  far  moie  amazing  difcoveries  ye  have  cf- 
fe£tcd;  and  as  ye  have  already  accomplimed  the  princi- 
pal point,  (viz.  the  felting  fire  to  water)  it  is  only  direct- 
ing the  courfe  of  the  combuftion.  And  as  fome  of  your 
wonderful  body,  (namely,  Mr.  Kirwan  and  Dr.  Darwen) 
have  planned  and  fuggcfled  the  direction  of  the  winds, 
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keeping  Old  BOREAS  in  order;  why  not  Old  NEP- 
TUNE in  order  ? In  Jhort,  tuhat  is  it  that  you  cannot 

perform  ? 

But  I  am  afraid  the  old  boy>  when  he  finds  his. 

houfe  (or  element)  on  fire,  will  turn  a  little  obftrepeious. 
If  fo,  to  pacify  him,  get  Dr.  Beddoes  and  Mr.  Davies  to 
make  him  drunk  with  tkt  gaftout  oxyde  of  azote* .  But 
probably  it  will  not  be  neceffary,  as  the  great  conflagra- 
tion and  cotnbuftion  will  produce  a  confiderable  evapo- 
ration, alias  dcccmpofition  of  ivater.  Therefore,  Mr.  Nep- 
tune mud  breathe  an  immenfe  quantity  of  oxygen,  and, 
in  confequence,  an  immenfe  excitement,  alias  dead  drun- 
fj  muft  enfuef.  Bravo!  bravo!  ye  furprijing  aerial 


*  Count  Rumford,  you  breathed  this  gas  at  the  Inftitute,  and  there- 
fore know  its  effe&i.  But,  yon  cunning  rogue!  I  am  pretty  certain  you 
fiad  breathed  it  long  before  ;  as  your  important  difcovery  that  water  will 
not  tranfmit  heat, — and  the  great,  wonderful,  and  furprifir.g  theories  you 
have  produced  from  it, — clearly  evince  that  fuch  wonderful  flights  could 
only  refult  from  the  Laputatic  effects  of  this  gas. 

f  Reader,  thou  wilt  marvel  that  this  IOURING  principle,  (oxygen), 
fliould  produce  drunkennefs ;  but  thefe  paradoxes  in  their  dodrinc  are  no- 
thing I  Oxygen. is  a  French  conjurer,  that  can  take  all  lhapes  and  quali- 
ties. In  fhort,  he  is  the  hocus  focus  of  their  philofophy;  therefore  thou 
muft  wonder  at  nothing,  or  elfe  thou  art  not  a  true  difciple  of  this  French 
philofophy,  thou  art  not  orthodox,  nor  qualified  to  become  an  aerial  conjurer 
tbyfelf.  For  Reafon  and  Common  Senfe  thou  mull  totally  difcard :  but, 
gape  wide  and  fwallow  all!  St.  Paul's,  if  it  be  neceffjry  —  or  even  the 
new  Edinburgh  Pharmatopajia.  Gulp  all!  CRAM  is  the  unL-r  of  the  day  ! 
For  defperation  has  feized  them,  and  the  credulous  public  hus  hitherto  fd- 
voured  them.  But  the  day  of  retribution  mujl  and  fij!l  come.  '1  hen 
woe  be  to  them ;  for,  upon  my  honour,  I  would  not  have  acfted  the  part 
they  have  done  to  me,  even  for  all  my  difio-jcries. 

Alfo  thou  wilt  wonder  that  that  fimple  proccfs  Evaporation,  fliould  l;e  a 
decompofiiig  procefo;  decompound  the  water  into  oxygen  and  hydrogen. 
But  fuch  it  is  fuppofed  by  our  aerial  French  tlu'uriiU.  It  is  fo  genera  Jy 
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.fhilofophers  !  This  will  be  giving  the  French  a  Rowland 
for  tkeir  Oliver, — turning,  with  a  vengeance,  their  own 

philofophy  upon  them. Oh,  what  our  cunning  little 

SOLOMONs  can  accomplifh!  Exalt  this  age  above  all 
others !  If  Swift  had  been  now  living,  he  would  have 
feen  his  Laputa  outdone.  They  have  even  outrivalled 
the  famous  Knight  of  La  Mancka ;  THEIR  aerial  flights 
far  exceeds  his !  Mr.  Monthly  Reviewer,  as  you  have  in 
your  great  penetration,  alias  jefuitical  low  canning,  en- 
deavoured to  infmuate  that  my  old  EngliJJj  reafoning  againft 
»ur  French  aerial  philofophers,  is  all  "  modern  waggery," 
I  will  tell  yqu,  in  return,  that  your's  is  all  modern  knavery. 

received,  that  Mr.  Kirwan  ferioufly  endeavours  to  refute  it.  But  thou 
imift  wonder  at  nothing  in  this  very  learned  age.  CRAM  ALL  is  the 
order  of  the  day  :  the  more  marvellous,  ( 'alias  abfurd)  the  better. 

In  the  French  Dictionary  of  Natural  Hiflory,  publiihed  by  all  the  great 
Matters  of  this  aerial  Philofophy — CHAPTAL,  PATRIV,  &c.  &c.  The 
latter  believes  in  this  grofs,  puerile  and  abfurd  idea,  that  "  the  evaporation 
js  owing  to  the  decompofition  of  water."  The  APPENDIX  to  the  lall 
Critical  Review,  fays,  "  We  have  already  fpoken  in  commendation  of 
"  this  article  on  the  Atmofphere,  but  forgot  to  obferve  that  the  author 
"  ftrongly  fupports  the  opinion  frequently  introduced  into  this  Journal, 
'•  that  evaporation  is  owing  to  the  decompofition  of  water,  and  rain  to  its 
"  reformation  of  elements."— —Upon  my  honour  I  am  at  a  lofs  whether 
f'.-rioufly  to  argue  againft  fuch  contemptible  puerilities,  or  not;  — lam 
afraid  that  my  rathr.al  reader  will  think  me  as  abfurd  as  them.  Pray,  are 
fpirits  of  wine,  zthcr,  or  the  volatile  oils,  decompounded  by  evaporation? 
But  collect  the  water  in  a  ftili,  and  no  oxygen  or  hydrogen  appears,  nor 
is  there  any  combutlion  upon  "  its  reformation  of  elements."  Hiavcns! 
what  firing  and  explofions  we  fhould  have  in  the  clouds  upon  the  forma- 
tion of  rain !  Hold  a  piece  of  cold  gbfs  where  water  is  evaporating,  and 
it  is  immediately  covered  with  water,  which  will  trickle  down  its  fides  as 
water.  Put  the  TOM  Foot,  the  Reviewer,  into  a  culinary  vefTel  that 
tooks  victuals  by  fteam,  and  boil,  net  roaft  him,  till  he  ha*  acquired  a  littl<"- 
common  fcnfe  — What  a  taflt  have  I,  in  expof.njj  fuch  grofs  abfurdhies  1 
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You  fay,  I  am  a  •wrong-headed  chemift :  but  I  aflerr,  (and 
I  think  with  a  little  more  juftice  than  you  do),  that  you 
are  a  wrong-hearted  critic, — and  every  fool  is  capable  of 
being  that.      Thefe  Reviewers  think  they  are  fighting 
majked ;  but  in  a  little  time  I  {hall  undeceive  them,  and 
drag  the- recreants  into  open  day!  — They  fay,  "  It  muft 
be  confefled  that  the  prefent  author  (me )  poflefles  face- 
tioufnefs  in  an  uncommon  and  fupreme  degree :"  Allow 
me,  then,  to  indulge  this  vein  a  little ;  and,  in  recorh- 
pence,  I  will  condefcend  to  introduce  fuch  low  characters 
as  even  you  into  the  DRAMA.     Now,  as  our  French  phi- 
lofophers  have  for  thcfe  twenty  years  been  ardently  pur- 
fuing  their  Quixotic  atchievements  of  attacking  wind- 
mills,  &c.  their   renowned  philofophical  knights  have 
reached  the  remoteft  corner  of  the  globe,  and  petrified 
the  gaping  credulous  multitude  with  their  wonderful  ex- 
ploits-, outftripping  all  philofophical  knights  that  have 
gone  before  them.     They  have  arrived  at  the  fummit  of 
their  fame,   at  that  period  when  men  commonly  take 
pofleffion  of  their  rewards  for  their  aftonifhing  actions 
upon  this  globe :  juft  at  that  precife  period  of  hiftory 
when  the  valorous  knight  of  La  Mancha  and  his  faithful 
'fquire   take  an  aerial  voyage  upon  the  famous  flying 
horfe  called  PEGASUS.       Now,   Reader,  fuppofe 
this  famous  Pegafus  properly  bridled,  faddled,  &c.  and 
the  French  chemifts  perfonating  the  renowned  knight, 
and  our  English  philofophers,  (the  fervile  humble  fol- 
lowers), the  honourable  'fquire,  Sancho  Panca.      Then 
fuppofe  them  mounted,  and  the  Peg  turned  : — they  take 
their  aerial  flight  amidft  the  fhouts  of  the  bailing  and 
clamorous  Reviewers,  and  others ;  as  I  certainly  -mud  do 
the  meicenary  hacks  of  literature  the  honour  of  iniro- 

B  b 
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dueing  them  into  the  DRAMA;  and  this  they  muft  not  be 
nngry  at,  as  I  mean  to  aft  a  part  myfelf— -my  office  is,  to 
hold  the  torch,  to  enlighten  the  fcientific  vuorldt  and  (at 
the  fame  time^)  to  Jtngf  the  beards  of  thefe  wonderful 
aerial  voyagers  when  they  fuppofe  themfelves  approach- 
ing the  fun.  Now  they  fit  exulting  that  they  are  per- 
forming deeds  that  the  page  of  hiftory  was  never  blefTed 
•with  —  only  they  begin  to  make  a  few  wry  faces,  and 
fhuffle  a  little  when  fcorchcd  by  the  fire,  kicking  each 
other's  fhins.  Not  half  fo  cool  and  intrepid  as  the  kjiight, 
but  partaking  more  of  the  agitations,  diftortions}  and 
certain  motions  that  poor  Sancho  was  fo  unfortunately  fub- 
}C(fl  to,  when  fear  got  pofieffion  of  him.  Nay,  it  has  been 
whifpered  that  even  you  Reviewers  were  fo  very  unpo- 
lite,  when  you  thought  you  were  not  obferved,  as  to 
laugh  and  fneer  contemptuoufly  at  your  mafters.  —  But 
\vheri  Pegafus  was  fuppofed  to  defcend,  and  the  philo- 
fophers  to  difmount,  having  accomplifhed  their  voyage ; 
and  when  the  bandage  was  removed  from  their  eyes,  you 
abjedly  fell  proflratc  on  the  ground,  (a  part  which  you 
afled  with  admirable  propriety)  difplaying  all  the  fawning 
fervility  of  the  fpanicl !  Such  a  wonderful,  aftonifhing 
and  furprifing  exhibition,  the  world  never  faw  before, 

and,  in  all  probability,  will  never  fee  again." But  no 

fooner  were  our  philosophers  fafely  difmounted,  (without 
broken  bones  indeed,  but  in  a  fad  perturbation  zndjttua* 
tionjy  I  collected  all  their  books  of  aerial  chemiftry,  &c. 
which  had  turned  their  poor  weak  brains,  and  inftead  of 
burning  them, — (the  fate  of  the  poor  knight's  library)— 
I  tied  them  upon  the  back  of  Pegafus,  and,  turning*  the 


•  I  was  anxious  alfo  to  have  got  hold  of  thofc  pefts  to  true  fcierjc« 
the  Reviewers,  to  have  lent  them  thit  Lunatic  voyage;  but  theft 
&c«k-tradci»,  tb»fe  "  foake»  m  the  graft,"  eluded  my  fearcH, 
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Peg,  direclet!  his  head  t~  the  Moon>  judging  they  wouHi 
travel  thither,  in  return  for  the  ftones  and  rubbifh  which 
the  Lunarians  (according  to  the  profound  French  philo- 
fophers,  De  la  Place  and  others)  have  fent  down  to  our 
earth  * :  at  the  fame  time  fixing  a  mofl  cavalier  note  in 
Pegafus'  mouth,  defiring  no  more  inteicourfe  between 
the  aerial  moon  and  our  folid  earth,  to  bewilder  the  poor 
weak  brains  of  its  terreftrial  inhabitants. 

In  the  year  1785  I  publifhed  the  procefs  which  Nature 
takes  in  forming  and  renewing  the  atmofphere  from  the 
great  injuries  it  mud  fuftain  from  the  refpiiatibh,  the. 
vegetation,  and  the  putrefaction  of  all  bodies,  viz.  by  the 
faturation  of  the  rays  of  the  fun  with  the  fixed  air  and  wa- 
ter, they  meet  with  in  the  higheil  part  of  the  atmofphere, 
as  when  air,is  injured,  it  rifes  to  the  highefl  part  of  the 
atmofphere:  a  well-known  fa£t.  In  attending  the  late 
Dr.  Hunter's  as.alfo-Dr.  Monto's  anatomical  theatres  in 
cold  weather,  when  they  were  filled  with  ftudents,  I  re- 
member that  the  water  from  their  breath  was  condenfed 
at  the  window  in  the  middle  of  the  fuperior  roof  of 
the  building,  and  would  fall  by  drops  upon  thofe  who 
fat  immediately  underneath.  And  from  the  experiments 
of  Mr.  Saflure  upon  the  higheft  mountains,  he  found  an 
amazing  proportion  of  fixed  air  in  the  atmcfphere,  turn- 
ing lime-water  immediately  turbid.  I  thiuk  I  need  nor 
here  mention  the,  trifling  and  abfurdiuppofitions  of  th'» 
air  being  renewed  by  vegetation  and  water.  For  the 
former,  I  have  proved  clearly,  injures  the  air;  and  as  to 


*  Will  it  be  believed,  my  candid  ft! id  reader,  that  Aich  abfurdi:i  *s 
are  fcriou fly  advanced  by  our  aerial  French  ph;lcjfophers  as  the  immortal 
clifcoveries  of  the  prefent  day!  this  woaJerfn!  age!  this  age  tf  r. 

! — 0  tenrj>i;-<r,  0  fH'ofajt-liia  !     O  cunning  !>OLCMONii^ 
B  b.  2 
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.water,  that  which  is  in  our  rivers,  when  it  firft  flows 
from  the  fprings,  is  clearly  impregnated  with  fixed  air  '• 
but  by,  being  expofed  in  its  courfe  to  the  rays  of  the  fun, 
it  becomes  impregnated  with  pure  air  and  azote.  Any 
one  who  has  examined  the  air  of  rivers  and  fprings,  will 
be  fcnfible  of  this. 

Now  as  the  air  is  renewed  in  the  higheft  part  of  the 
atmofphere,  what  comes  then,  according  to-their  theory, 
of  the  carbon,  which  muft  (in  confequence}  be  feparatjed 
from  the  fixed  air  upon  its  turning  into  oxygen  gas.-r- 
Have  the  French  philofophers  as  yet  difcovered  the  fhow- 
crs  of  coal  which  muft,  in  confequence,  fall  from  the 
higher  part  of  the  atmofphere ;  and  they  need  not  have 
recourfc  to  that  wonderful  flight  of  French  imagination, 
to  fuppofe  they  fell  from  tht  moon  ?     But  in  Nature's  ela- 
boratory,  in  feparating  t,he  oxygen  and  carbon,  (he  muft 
have  fome  Jly  method  of  fccreting  the  carbon,  which  has 
not  yet  been  difcovered,  ( — I  dare  fay  Mr.  De  la  Place 
can  find  it  out) ;  but  we  have  as  yet  difcovered  no  fuch 
coal-mine  in  the  clouds,  if  I  may  fo  exprefs  it.  But  there 
rnujl  be,  according  to  the  French  philofophy :  IT  cannot 
err,  our  learned  Englifti  chemifts  fay.      As  this  is  an 
age  of  fpeculation,  what  if  the  /earned  combination  was, to 
raife  a  fund'  for  fearching  for  it  ?     I  do  not  know  but  it 
•would  be  a  better  fpeculation  than  turning  charcoal  into 
diamonds,  as  by  that  means  they  would  be  fo  common! 
Or  turning  into  gold  the  metals  which  our  tongs  and 
kitchen  utenfils  are  made  of; — it  would  be  alfo  com- 
mon.     But  as  coal  is  a  neceffary  of  life,  therefore  it 
would  always-  have  a  great  demand. 

But,  to  advert  -to  that  bright  idea  of  Mr.  cle  Lues, 
that  ivafsr  is  decompounded  in  the  c/ouds,  —  which  idea  h<j 
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adopted,  after  I  had  fhewn  that  the  clouds  are  Nature's 
Elaboratory  in  renewing  the  atmofphere,  (though  he  ne- 
ver once  mentions  my  name).  Now  as  this  idea  deftroys 
their  coal-mine,  yet  it  may  ftill  be  allied,  What  comes  of 
all  the  fixed  air  which  is  conflantly  forming  in  the  atmof- 
phere from  animal  refpiration,  &c.  &c.?  and  alfo,  What 
comes  of  all  the  hydrogen,  which  muft  alfo  be  formed 

from  the  decompofition  of  the  water  in  the  clouds  ? 

To  folve  thefe  difficulties,  the  French  aftronomers  muft 
'  lend  their  aififtance,  and  fend  them  both  to  the  moon  :— 
Thus,  by  means  of  the  French  chemifts  and  aftronomers, 
together  with  their  auxiliary  the  moony  our  gaping,  cre- 
dulous Englifh  philosophers,  can  never  be  at  a  lofs  in  ac- 
counting for  all  the  phenomena. — What  a  glorious  age 
as  this  for  philofophy  !  Mr.  Cavendifh  and  Mr.  Kirwan ! 
happy  your  lot  to  live  in  fuch  an  one. 

It  is  a  well-known  fact,  that  injured  air  becomes 
lighter,  and  flies  to  the  uppermoft  region  of  the  atmof- 
phere.   If  my  reader  wants  an  experiment,  he  fliall  have 
an  old  one,  which  ought  not  to  be  defpifed  on  that  ac- 
count.—  Let  him  take  two  birds,  and  place'  them  in  a 
clofe  cylindrical  vefiel,  and  he  will  find  that  the  lower 
one  will  live  longer  than  that  which  has  the  loftier  fitu- 
ation,  jfa?w  this  caufe.     Now,  in  the  lowermoft  part  of 
the  atmofphere,  there  is  not  a.n  atom  of  fixed  air :  Mr. 
Woodhoufe  fays,  it  contains  not  a  thoufandth  part.    But 
let  us  not  look  to  cur  obfcure  experiments  in  the  laboratory. 
No;  for  in  thefe  minute  and  delicate  experiments,  man 
is  a  poor  weak  bigotted  being.     Let  tts  attend  to  Nature. 
— If  fixed  air  were  to  be  found  in  the  lower  part  of  the 
ttmofphere,  it  muft  in  confequence  be  imbibed  by  the 
\vaters  that  cover  the  globe  ;  as  water  and  fixed  aii  htivc 
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fo  great  an  attraction  for  each  other  !  It  is  a 'certain 
that  Mr.  Davy,  in  one  of  his  experiments,  inflead  of  the 
fixed  air  which  he  expected,  finding  only  oxygen  gas, 
fays  that  the  water  imbibed  it,  and  it  expelled  the  wa- 
ter's oxygen  gas  !  But  in  this  I  proved  that,  be  was  mif- 
taken,  that  the  water  (in  this  experiment)  poffefled  no 
fixed  air.  '  'But  I  mention  this  to  (hew  how  imprefled 
they  are,  and  Jujllyt  with  the  great  attraction  water  has 
for  fixed  air.  But  then  in  what  way  do  they  account 
for  thefe  two  infepaiable  fact  3, — That  rivers  ifluing  im- 
mediately from  their  fprings,  are  highly  incorporated 
with  fixed  air;  but  that,  by  bejng  long  exppfed  in  their 
courfe  to  the  action  of  the  fun,  this  fixed  air  becomes  ox- 
ygen gas  ?  Now  this  fufficiently  demonftnites.  that  there 
is  no  fixed  air  in  the  lower  part  of  the  atmofphere  — By 
cauftic  earth  and  falts  attracting  fixed  air,  I  have  clearly 
proved  that  it  is  the  fire,  and  the  earth  and  alkaline  falts 
decompounding  or  fetting  loofe,  by  burning  the  fixed  fire 
of  the  oxygen  gas,  leaving  its  fixed  air  as  the  refiduum. 
But  thefe  cauftic  bodies  will  actually  decompound  both 
fulphur  and  phofphorus  of  their  fixed  fire,  as  I  have  fully 
ihewn  in  my  former  writings.  Fron\  this  Mr.  Barthollet 
plainly  deduced,  that  fulphurated  hydrogen  gas,  by  being 
made  from  lime,  had  many  properties  of  acids,  and  alfo 
when  united  to  lime. 

In  the  Philofophical  Magazine  for  January  1803, 1  fee 
that  Mr.  Phillips  has  called  in  queftion  the  great  Berg- 
man's analyfis  of  carbonated  lime,  who  made  it  confift  of 
Carbonic  acid,  34  —  Lime,  .55  —  Water,  u.  Experi- 
ments made  by  thofe  unacquainted  with  the  true  princi- 
ples of  chemiftry,  are  generally  erroneous  :  —  But  every 
novice  attempts  it,  efpeciajly  fuch  as  are  wedded  to  the 
French  theory.  Kir  wan  and  others,  in  afcertaining  the 
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water  which  different  chemical  bodies  poiTefs,  content 
themCelves  with  fuppofing  it  to  be  the  water  of  compo- 
fition, not  confidering  that  water  alfo  joins  the  acid  in 
neutralizing  the  eaith,  falts,  &c.     But  without  invefti- 
'gating  minutely  the  experiments  of  Kirwan,  &c.  I  fhall 
at  prefent  only  throw  out  a  few  general  remarks,  re- 
ferving  to  myfelf  the  .right  of  entering  upon  a  more  rigid 
fcrutiny  at  fome  future  opportunity. — Water  enters  into 
the  composition  of  thefe  bodies  in  two  ftates: — firft,  en- 
tering with  the  acid ;  and  then,  fecondly,  forming  the 
water  of  compofition.     This  is  ftrikingly  exemplified  irt 
taking  pure  lime  and  expofing  it  to  the  carbonic  acid, 
which  it  will  not  attract}  yet,  by  adding  water,  they 
both  immediately  chemically  unite  (o  the  lime,  forming 
carbonated  lime :  but  the  quantity  of  water  required  is 
very  confiderable.    They  unite  with  the  lime  in  its  mild 
ftate,  expelling  its  fire ;  and  after  that,  more  water  is  re- 
quired to  form  its  water  of  compofition.     By  this  man- 
ner of  conducting  the  experiment,  I  have  found  a  greater 
quantity  of  water  enter  the  lime  than  fifteen  per  cent, 
whereas  Mr.  Phillips  makes  it  only  about  one-half  per 
cent. !     I  ftiall  only  requeft  that  gentleman  to  perform 
the  experiment  in  my  way. 

But,  reader,  haft  thou  never  noticed  the  fimple  opera- 
tion of  a  man  flaking  lime — what  an  immenfe  quantity  of 
water  is  chemically  attracted  !  and  this  water  only  forms 
it  into  a  dry  powder :  it  is  ftill  in  part  lime,  wanting  its 
carbonic  acid.  Befides,  the  quantity  of  water  that  the 
carbonic  gas  contains  is  confiderable,  as  Barthollet  ob- 
ferves.  Now  here  are  their  favourite  unerring  French 
chemifts  acknowledging  it  I  The  flrong  concentrated 
acids,  like  the  aerial  acids,  will  not  unite  to  many  bodies, 
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metals,  earths,  Sec.  unlefs  they  are  mixed  with  water, 
juft  upon  the  fame  principle :  And  this  water  enters  the 
body  the  fame  as  the  acid,  a  part  thereof  going  to  the 
aerial  compofition  of  the  gas,— as  hydrogen  and  nitrous 
gafies,  &c.  Therefore,  employing  the  concentrated  mi- 
neral acids,  they  leize  the  water  of  the  carbonated  lime, 
and  enter  with  it,  forming  the  felenite.  For  if  it  was 
not  from  this  caufe,  how  comes  it  that  the  mineral  acids 
require  to  be  diluted  in  calcining  metals,  &c.  as  the  nitric 
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acid.  The  water,  they  fay,  is  not  the  calcining  body 
here,  as  it  is  in  the  other  mineral-acid  calcinations;  but, 
take  the  ftrongeft  concentrated  acids,  and  apply  them  to 
the  metals,  and  no  calcination  enfues.  Add  a  certain  pro- 
portion of  water  to  them,  and  an  active  calcination  takes 
place.  Then  accurately  examine  the  fait  formed,  and 
the  water  has  perfectly  difappeared  ;  gone  to  the  forma- 
tion of  the  fait  and  the  gas : — precifely  the  fame  experi- 
ment juft  named,  of  the  carbonic  acid  and  lime.  It  is 
prefumed  that  this  is  a  fuflicient  explanation  HOW 
the  water  acts  in  thefe  procefles ;  for,  on  any  other,  I 
again  alk  WHY  it  is  required  to  be  mixed  with  the  nitric 
acid  in  thefe  calcinations  ? — It  ought  to  be  of  no  ufet  ac- 
cording to  their  theory  ;  but  in  mine,  how  beautifully  do 
all  thefe  experiments  agree  !  The  fir«  of  the  lime  and 
the  fire  of  the  metals  can  only  be  feparated  from  them  by 
the  joint  chemical  action  of  both  the  acid  and  water,  and 
in  one  cafe  the  fire  is  fet  loofe  in  a  free  (late,  and  in  the 
other,  in  a  fixed  flate.  Now  every  chemift  muft  fee 
the  fallacy  of  their  experiments  upon  the  compofition  of 
falts.==sBut  I  intend  to  give  a  complete  HISTORY  of 
thefe  BODIES,  when  I  can  difcorer  a  difpofition  among 
my  contemporaries  to  liften  to  the  voice  of  REASON, 
TRUTH  and  COMMON  SENSE. 
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There  has  been  a  deal  of  conjecture  about  the  phof- 
phorefcence  of  wood,  the  elucidation  of  which  has  al- 
ways been  imperfect.  -  Wood,  like  all  ottver  vegetable 
and  animal  bodies,  undergoes  putrefaction, — and  putre- 
fa&ion  confifts  in  the  body  decompounding  atmofpheri- 
cal  air  by  attracting  fixed  fire  from  ii,  fo  that  an  animal 
body  (hall  become  (in  a  manner)  all  ammonia  by  it;  and 
vegetables  alfp,  in  their  putrefaction,  attract  an  immenfe 
quantity  of  fixed  fire  from  the  aj:mofph,ere.  Wood  is  a 
vegetable  body  that  undergoes  putrefaction  very  flowly; 
and  when  it  arrives  at  its  ultimate  ftate  of  putrefaction, 
it  there  Hops.  But  as  Nature  exifts  by  cojiipo/itions  and 
decempofitionsy  and  as,  nothing  is  ftationary,  th'ere  is  ajlate 
when  this  immenfe  accumulation  of  fixed  fire  tends  to 
difiblution.  In  animal  fubftances  this  fixed  fire  is  prin- 
cipally diinpated  in  its  fixed,  (late,  as  putrid  efiluvia,;  alfo 
the  fame  in  the  foft  vegetable  fubftances :  but  in  the  hard 
wood  a  feparation  of.it.s  fire  fometimes  efcapes  as  free  Jive 
and  light.  Thus  in  WOOD,  all  its  refinous  parts,  (or 
parts  of  its  fixed  fire),  are  broken,  down,  and  adhere  to 
its  fibrous  parts,  uniting  in  a  loofe  way,— -£o.,that  whqn 
moifture  and  attnofpheric  air  are  applied  to  it,  a  combuf- 
tion  enfues.  The  water  a£ts  by  attrailling  the  fibrous 
part,  and  aiding  the  expulfion  or  feparation  of  the  fire. 
(Oil  will  do  the  fame.)  It  is  fo  loofe,  as  Jvlonf.-Caradori 
found,  that  phofphorefgent  wocd,  if  moin.er.ed,  will 
even  Jhlne  in  a  torrictllian  vacuum  for  a  fhor.t.  time.  But 
air  is  in  general,  neceflary.to  its  illumination,  as  Mr. 
Hulme  found. —  (See  the  Phiicfophical  Tranfa^flions.)  . 

Fhofphorus  is  a  body  which  alfo  burns  in  air,  fponta, 
necufly.  This  implies  that  it  is  very  combuftiblc ;  and 
that  it  acis.upon  the  air  by  injuring  it,  is  \vell 

c  c 
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by  all  their  experiments.  There  arc  various  phofphoref- 
cent bodies,  all  of  which  aft  equally  upon  the  air,  injuring 
it :  but  this  they  do  in  a  Jlow  and  gradual  manner:  but 
if  great  heat  be  applied  to  them,  they  bum  and  confume 
rapidly;  and  if  a  great  degree  of  cold,  it  checks  their 
combuftion :  from  whence  arifes  this  confequence,  that 
a  certain  degree  of  heat  is  neceflary  ?  All  this  Mr.  Hulmc 
found.  But  that  it  is  an  active,  though  Jloiu  combuftion  ; 
that  it  takes  place  in  the  air  without  a  high  temperature 
of  heat,  are  indifputable  fa£ls.  It  is  found  alfo,  that 
they  do  not  require  air  of  a  high  faturation  of  fire, — for 
they  burn  in  azote,  even  better  than  in  artificial  oxygen 
gas,  (as  Mr.  Getling  difcovered),  and  which  produced  a 
great  controverfy.  But  in  none  of  the  other  gaffes  will 
they  burn,  as  the  experiments  of  Hulmc  and  Carradori 
demonftrate.  In  artificial  oxygen  gas,  its  fire  being 
more  ftrongly  attracted  by  the  acid,  it  is  not  fo  foon  let 
loofe ;  therefore  it  is  not  fo  favourable  to  the  burning  of 
phofphorefcent  bodies  as  atmofpherical  air.  It  is  the  fame 
in  refpiration.  Animals  cannot  perfectly  injure  this  air. 
(See  my  letter  to  Mr.  Cavtndijb,  page  26.}  So  that  Dr. 
Prieftley  is  conftrained  to  fay,  (vol.  5.),  "  I  found  that 
mice  would  not  live  in  dephlogifticated  air,  ( 'oxygen  gas Jt 
'till  they  had  completely  phlogifticated  it,  though  they 
lived  longer  in  it  than  in  proportion  to  its  purity,  with 
refpedt  to  common  air;  and  for  this  I  cannot  affign  any 
fufficient  reafon." 

But  that  phofphorefcent  bodies  produce  fo  active  com« 
buftion,  that  they  will  even  acl:  on  atmofpheric  air,  that 
a  candle  has  been  extinguifhed  in  it,  or  that  animals  have 
died  in  it,  or  been  injured  by  any  other  procefs — that  it 
contained  nothing  but  tbe  pureft  a?ote,— »are  well-eftar 
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bliihed  fads.      Yet  as  Hulme,  Carradori,  and 'others, 
*ound  that  the  phofphorefcent  bodies  burned  in  if  ex- 
tremely well,  it  is  from  hence  evident  that  they  were 
flilf  capable  of  acting  upon  this  air,  though  it  was  not  fo 
highly  faturated  with  fire.     This  clearly  (hews  that  it  is 
a  very  aElive  combuflion,  though  flow.     The  heat  pro- 
duced by  it  being  fo  very  low,  and  burning  in  fo  low  a 
temperature,  are  circurnft«|f  es  which  occafion  the  pro- 
cefs  to  be  very  JJow — flowlyTetting  loofe  its  own  fire,  as 
well  as  the  airs.      But  if  the  temperature  is  raifed,  it 
becomes  very  active,  as  Mr.  Hulme  found.     Alfo  it  acts 
very  flowly  in  injuring  the  air ;  for  when  the  fire  was 
extinguiflied  in  the   phofphorefcent   bodies,  by  adding 
frefh  bodies  the  air  would  (till  fupport  their  combuftion. 
— Mr.  Hulme's  experiments  plainly  fliew,  that  fi/hy  in 
order  to  their  becoming  luminous,  (hoald  for  fome  time 
be  expofed  to  the  atmofphere;  for,  when  covered,  no 
illumination  took  place.  Then,  upon  expofure  to  the  air> 
the  fifh  attracted  its  fixed  fiie  from  it,  injuring  the  air. 
Therefore,  from  receiving  a  faturation  of  it,  it  then  is 
capable  of  burning  fpontaneoufly  in  it.     But  if  the  fifli 
runs  into  the  putrid  fermentation,  the  fixed  fire  it  re- 
ceives from  the  air,  becomes  fo  fixed,  that  it  will  neither 
burn  fpontaneoufly,  nor  emit  the  phofphorent  light.—— 
For  which  reafon,  bodies  becoming  phofphorent,  require 
that  they  ihould  poflefs  fire  in  a  loofe  difengaged  flate* 
That  in  FISH,  their  phofphorence  takes  place  before  pu- 
trefa&ion  .*  that  in  WOOD,  putrefacVion  mud  have  ceafed, 
and  the  fixed  fire  muft  be  in  that  loofe  ftate,  fo  as  to  be 
ready  to  feparate  from  the  wood. 

The  diflertation  of  Thenard's,  upon  the  vinous  fer- 
mentation, envelopes  this  wonderful  French  theory  moft 
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f  rikingly ;   and,   Reader !    if  thou  art  even  capable  of 
fwaUovving  the  whale,  it  muft  certainly  ftagger  thee.— 
The  vegetable  juices  of  FRUITS,  are  fufceptible  of  the 
vinous  fermentation  ;  —  from  the  faccharine  (late,  they 
enter  into  the  vinous, — foregoing  the  faccharine  quality, 
and  acquiring  the  fpirituous.       He  thinks  he  has  difco- 
vered  the  principle  of  fermentation,  and  calls  it  an  ani- 
mal glutinous  matter,  -whil^onverts  the  fugar  into  al- 
cohol and  the  carbonic  acrth     But  this  glutinous  matter 
only  could  aft  upon  fix  times  its  weight  of  fugar,  there- 
fore he  thinks  it  is  not  the  pure  ferment.     This  ferment 
'^produced  by  diflillation,  ammonia;  but  after  it  had  un- 
dergone the  procefs  of  fermentation  with  fugar,  it  would 
produce  no  volatile  alkali.     In  fearching  for  this  animal 
natter  before  fermentation,  he  could  not  detect  it  by  all 
the  re-agents  which  chemiflry  affords  him,  but  fucceeded 
by  fermentation ;  and  it  afforded  him  a  great  quantity 
c:  ammonia,  by  diftillation,  and  other  precedes.     He  is 
rationally  ftaggercd  in  fuppofing  this  yeaft  to  be  exclu- 
fwcly  employed  by  Natuie  as  the  ferment,  for  this  clear 
and  obvious  fa£l,  Reader  ! — It  is  deputed  after  tie  fer- 
mentation has  taken  place.     Bat  then,  as  it  appears  necef- 
fary  to  his  theory,  IT  MUST  BE  so.      This  matter  of 
ferment  flicws  the  prcience  of  azote  by  the  nitric  acid. 
He  fays,  "  There  is  evolved  from  it,  at  firft,  azote  min- 
gled with  carbonic  acid ;  and  afterwards  nitrous  gas,  at 
ihe'fame  time."  —  He  found  that  the  fugar  and  the  fer- 
ment were  principally  formed  by  fermentation  into  the 
carbonic  acid  and  alcohol,  and  the  refiduum  of  a  little 
acetous  acid,  but  no  azofe,  by  the  moft  accurate  examina- 
tion that  he  was  mafter  of,  and  not  even  by  the  moft  di- 

• 

Jigent  fearch  could  he  detecl  it.     By  fome  legerdemain 


work,  this  French  conjurer  had  difappeared.  But  as  this 
element  is  fo  neceffary  to  French  theories^  he  examined 
vegetables  by  various  other  proceffes, —  but  no  ammonia. 
However,  he  gravely  tells  the  Inftitute,  that  he  hopes  to 
find  this  little  truant  by  future  experiments.  But  at  the 
conclufion  of  this  felf-important  paper,  he  is  obliged  to 
fay,  "  I  know  not  whether  I  mall  be  able  to  difcover 

*'  what  becomes  of  the  azote  of  the  ferment." But, 

Reader !  fuffer  me  to  propofc  to  thy  Common  Senfe  a 
Jittle  queftion :  —  As  this  fame  azote  in  vegetables  is  the 
great  animalizer,  ought  it  not  to  be  in  the  greateft  abun- 
dance ?     Confider  what  a  quantity  the  Ox  muft  receive ! 
Examine  hi?  evacuations.     What  immenfe  quantities  he 
is  regularly  difcharging,  as  noxious  to  his  fyftem  !   Then 
furvey  his  ftupendous  fize  !  his  immenfely  huge  carcafe ! 
After  that,  if  thou  art  not  convinced,  I  will  fay,  thou 
oughteft  to  be  difciplined  like  a  fchool-boy;  let  ftripes  be 
the  cure  of  thy  ftupidity !     Thou  mayeft  then  f wallow 
Oxen,  Elephants,  Whales ;  nay,  even  St.  Paul's  !      In 
that  cafe,  thou  haft  a  Jlomach  for  any  thingt  and  a  head 
for  nothing !     CRAM  is  the  order  of  the  day  ! 

But,  to  come  clofer  to  this  immortal  theory — He  fays, 
he  believes  with  Lavoifier,  that  "  each  particle  of  fugar  is 
formed — eight  parts  of  oxygen,  four  of  carbon,  and  one 
of  hydrogen."  Now,  Reader,  let  us  fee  how  the  fugar 
is  formed,  neceffary  for  fermentation.  Barley  is  what 
we  principally  form  into  fpirits.  In  order  to  do  this,  we 
wait  it*. 


*  Mr.  Cruikflianks  fays,  (vide  Nicholfon's  Journal,  p?ge  338.),  "  To 
be  more  certain  of  the  nature' of  the  change  which  the  pare  air  nnder- 

goes  in  this  procefi,  the  experiment  was  repeated  as  follows : January 

23. — A  quantity  of  barley,  foaked  in  water  for  two  days,  wa*  introduced 
into  a  jar  containing  46  rncafurss  of  very  pure  oxygen  ga»,  and  inverted 
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Now,  clearly,  in  order  to  this  grain  forming  its  fugar 
ftate,  it  muft  form  oxygen  into  the  aerial  acid.  Here, 
then,  is  a  proccfs  of  forming  the  carbonic  acid,  inftead 
of  oxygen,  when  fugar  is  formed.=I  am  really  afhamed 
of  fpending  my  time  in  expofing  fuch  childifh  abfurdi- 
ties.  Know,  Readers!  (if  thou  haft  a  grain  of  fenfe  to 
receive  it)  that  fugar  is  a  neutral,  fait,  formed  of  an  acid 
and  fixed  fire,  and  that  the  malting  procefs  a&s  by  re- 
ceiving the  fired  fire  of  the  oxygen  gas  into  thefubftance 
of  the  barley ;  —  that  when  this  barley  is  macerated  in 
•water,  it  ftill  attracts  more  fire  from  the  pure  air  of  the 
atraofpherc,  producing  fermentation  ;  and  if  it  is  diftilled 
it  will  attract  part  of  the  fire  neceffary  to  its  evaporation 
or  diftillatioo,  confolidating  or  fixing  it  into  its  fubflance, 
forming  alcohol. 

Having  (hewn  the  formation  of  alcohol  by  fynthefis, 
let  us  fee  if  we  cannot  do  the  fame  by  analyfis.==Set 
loofe  this  fixed  fire  again  by  another  procefs  of  Nature—- 
by the  acetous  fermentation.  Mr.  Thenard  (page  42. } 
fays,  "  If  pure  aii  be  employed  inftead  of  common  air, 


orcr  mercury.  At  the  end  of  three  days  the  barley  began  to  grow,  and 
this  proceft  continued  for  ten  days,  although  very  (lowly :  the  column  of 
gas  remained  cxadly  of  the  fame  height,  fo  that  it  had  undergone  no  ap- 
parent diminution  or  increafe.  The  barley  being  withdrawn,  the  air  in 
the  jar  was  examined,  and  found  to  confili  of  carbonic  acid  gas,  mixed 
with  only  one-fiftieth  of  its  buBc  of  oxygen  gas.  The  barley  was  partly 
converted  into  malt,  the  quantity  of  oxygen  being  infufficient  to  produce 
this  change  upon  the  whole." 

Alfo  Mr.  Gough  fays,  (v'tdt  Mancheftcr  Memoirs,  page  49!.),"  It  ig 
evident  that  the  putrcfa-flice  fermentation,  or  an  cmiffion  of  gas  from 
their  fubftance,  dcftroys  the  vegetative  faculty  of  peas;  from  which  we 
may  venture  to  conclude  that  it  has,  fooncr  «r  later,  the  fame  effect  «n  all 
•:her  feed*  cxpofcd  to  it*  influence'* 
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the  reaction  is  dill  more  fpeedy.  I  have  introduced  15 
grammes  of  ferment  into  a  vefiel  filled  with  a  litre  of  pure 
air ;  I  opened  it  over  quickfilver ;  a  fifth  of  its  bulk  was 
abforbed ;  the  ferment  was  grown  four,  all  the  oxygen, 
gas  had  evidently  difappeared,  and  was  converted  into 
carbonic  acid.  The  temperature  was  15°.'* 

Now  this  fermentation  is  likewife  produced  by  attra&- 
ing  the  fixed  fire  of  the  air,  but  there  is  a  confiderable 
internal  heat  kept  up  by  the  ferment,  an  inteftine  acVion, 
and  alfo  part  of  the  oxygen  gas  is  imbibed,  turning  not 
only  its  own  acid  to  the  acetous,  but  alfo  the  acid  of  the 
vegetable.     Mr.  Therrard  could  not  detect  any  volatile 
alkali  in  vegetables,  by  diftillation ;  but  he  could  find 
fome  after  ihe  vinous  fermentation,  particularly  in  the 
yeaft.      Now  the  yeaft  is  formed  of  that  part  of  the 
vegetable  which  is  moft  vegetized,  and  attracts  the  fixed 
fire  of  the  pure  air  the  moft.     Therefore,  when  applied 
as  a  ferment,  the  inteftine  motion  being  induced,  partly 
fets  loofe  its  fixed  fire,  fo  that  it  pofiefles  lefs  ammonia, 
as  Mr.  Thenard  found  : — for  ammonia  is  formed  of  fixed 
fire.     Sixty  grammes  of  it  being  employed  by  him  as  a 
ferment,  he  fays,  "  There  remained  forty  grammes  of  a 
fubftance,  which  I  believed  to  be  more  animalized  than 
the  ferment  itfelf.     I  was  much  furprifed  to  find,  that  I 
obtained  from  it,  by  diftillation,  much  lefs  ammonia." — 
So,  upon  adding  this  to  another  fermentation,  all  the  am- 
monia difappeared,  and  he  thought  the  azote  was  carried 
off  with  the  fixed  air;  but  he  found  it  pure  fixed  air.— 
Then  he  concluded  it  muft  be  contained  in  the  alcohol ; 
but  there  were  no  traces  of  it  there :  nor  in  the  refiduum 
could  it  be  found  even  by  the  moft  painful  fearch !  — . 
clearly,  by  the  fermentation,  the  fixed  fire  of  the 
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ammonia  went  to  the  formation  of  the  alcohol,  and  part 
of  it  might  be  fft  loofe  in  the  fermentation;  and  there- 
.  fore,  clearly,  ammonia  is  formed  cf  fixed  fire,  and  not  of 
azote. — I  have  juft  given  a  curiory  view  of  the  procefs  of 
fermentation ;  probably  her&aftcr,  I  may,  enlarge  upon 
that  fubjeft,  when  our  theorifts  are  willing  to  open,  their 

eyes  to  the  clear  noon-day. 

' 

Since  writing  the  above  on  the  gafeous  oxyde,  I  hap- 
pened accidentally  to  light  on  a  paper  of  Mr.  Davy's,  (in 
Nicholfon's  Journal),  exprefsly  on  this  fubjecl:.  As  Dr. 
Beddoes  and  he  had  fo  exalted  its  wonderful  operations 
upon  Laputatic  animals,  he  therefore  honours  it  with  a 
hiftory,  which  I  {hall  curforily  examine.  He  fays,  (page 
283.)  "  Nitrous  oxyde,  perfectly  pure,  may  be  obtained 
in  an  eafy  manner,  and  at  a  cheap  late,  from  the  decom- 
pofition  of  nitrat  of  ammoniac.  This  fait,  when  de- 
prived of  as  much  of  its  water  of  cryftallization  as  pofji- 
ble,  becomes  fluid  as  {he  temperature  of  320  deg.  Fah- 
renheit, and  immediately  begins  to  be  converted, into 
water  and  nitrous  oxyde. 

"  One  hundred  grains  of  fait,  perfectly  dccompofed  nt 
any  temperature  between  32o£'ahci  620  deg.  produces  . 
about  57  grains  of  gas,  an.d<43  of  fluitf.  In  experiments 
on  this  decompofition,  the  heat  mud  be  carefully  applied 
and  regulated  j  <is  at  temperatures  above  8co  deg.  nitrate 
of  ammoniac  detonates,  and  becomes  changed  into  nj- 
trous  gas,  nimc  acid,  water,  and  nitrogen." 

Dr.  Auftjn,  who  was  not  tied  down  fo  rigidly  to  the 
French  theory, 'fays,  "  Fixed  air  is  alfo  produced  in  this 
experiment."  (As  to  tjie  votarifts,  I  difpute  the  accu- 
racy  of  tj^eir  experiment.-,  on  acciount  of  the  temptatiqn 
they  aie  under  to  make  them  tally  with  their  theory. )•->- 


I 
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Now  here  is  an  immenfe  quantity  of  water  produced  ;-«• 
then  how  is  it  produced  ?  Is  it  on  the  common  principle 
of^heat  evaporating  into  vapour  or  gas,  the  nitrate  of 
ammonia  ?     Is  there  a  decompofition  of  its  elements,  and 
a  frem  compofition  again, — fo  that  the  oxygen  of  the  ni- 
tric acid  unites  to  the  hydrogen  of  the  ammonia,  fo  as  to 
form  water  in  fuch  an  immenfe  quantity,  being  almoft 
half  of  the  whole.    But  then,  if  that  was  the  cafe,  let  us 
fee,  according  to  their  bright  theory,  what  would  be  the 
effecT:.     When  the  nitric  acid  is  decompounded  in  gun- 
powder, an  immenfe  explofion  takes  place ;  and  this  ex- 
plofion,  they  fay,  is  only  from  its  oxygen  attaching  itfelf 
to  the  charcoal,  which  produces,  according  to  them,  by  no 
means  fo  much  fire  as  when  it  unites  to  hydrogen.     But 
in  this  proceis  the  fait  requires  only  a  very  low  heat  to 
form  it  into  gas ;  for  if  the  heat  is  confiderable,  it  deto- 
nates.   Then  (if  there  is  to  be  any  common  fenfe  in  thefe 
difquifitions)  whence  comes  the  union  of  oxygen  and 
hydrogen?     This  theory  fays,  Detonation  is  the  confe- 
quence, — as  in  the  firing  of  gunpowder  and  the  eflential 
oils,  with  the  nitric  acid.     But  here  this  union  is  to  take 
place  with  no  combuftion.     Yet  if  you  raife  the  heat,  a 
combuftion  does  take  place,  they  allow.  And  what  is  that 
combuftion,  according  to  them?     Why,  juft  the  fame 
procefs  the  oxygen  of  the  acid  unites  to  the  hydrogen  of 
the  ammonia  *.    Then,  is  not  this  wonderful,  ye  /ervum 


*  In  firing  oxygen  and  hydrogen  gaffes,  they  fay  that  thefe  attra&ions 
are  reverfed  ;  that  the  azote  which  is  mixed  with  that  oxygen,  unites  to 
the  oxygen,  and  forms  the  nitrous  acid.  The  oxygen  which  is  formed 
from  nitre,  manganefe  or  any  other  body,  they  fay  always  poflefles  fome 
azote.  But  it  appear*  fingular  that  thefe  two  airs  fhould  be  always  form- 
el  in  the  fame  procefs,  and  from  the  fame  body ;  they  fliuuld  luve  XUJiud 


pecus!.  that,  in  the  diredl  fame  procefs,  in  one  cafe  there 
fhould  be  a  combuflion  and  detonation,  and  in  the  pther 
not.  How  can  you  fwallow  this  ?  But  ftill  gape  wider  ; 
you  have  more  to  fajalloiv.  The  product  in  one  cafe  is  the 
gafcous  oxyde,  or  what  he  pedantically  calls  nitrous  oxyd* 
and  water :  but,  in  the  other,  nitrous  gas,  nitric  acid, 
water,  and  nitrogen.  Heavens!  what  abfurdities  !  Now, 
rational  reader,  I  will  addrefs  myfelf  to  thee;  .  .  .  The 
ga,feous  oxyde  is  formed  of  identically  the  famr  bodies  as 
the  nitrate  of  ammoniac.  The  water  is  the  water  of 
compofition  and  cryflallization,  which  the  fait  iequir.es, 
and  which  all  falls  poflcfs.  And  when  there  is  a  com- 
buftion,  the  fixed  fire  of  the  ammonia  is  principally  fet 
free,  leaving  the  nitric  acid  only  partly  phlogifticated,  as 
nitrous  air,  nitric  acid,  and  nitrogen.  Mr.  Davy  knows 
nothing  of  the  \vater  which  falls  require  for  their  com- 
pofition, their  water  of  cryftallization  being  only  a  fmall 
part.  He  fays,  "  When  nitrous  gas  is  expofed  to  nafcent 
hydrogen,  whether  it  be  procured  by  the  action  of  me- 
tals upon  water,  in  common  cafes,  or  in  Galvanic  expeti- 

together  in  their  nafcent  ftate,  forming  the  nitric  acid — as  their  theory 
teaches  that  bodies  arc  more  fufceptible  of  attracting  one  another,  when 
in  their  nafcent  ftate.  Beiidcs,  if  heat  produced  the  combuftion  or  union, 
vc  can  apply  a  ftrooger  heat  to  the  mangancfe  and  nitre  in  their  folid 
ftate,  when  thefe  airs  are  produced  from  then?,  than  w  e  can  to  airs  — Alfo 
if  they  were  both  in  the  mangancfe,  they  muft  he  chemically  united.' 
Therefore  the  mangancfe  muft  contain  either  the  nitric  or  nitrous  acid, 
nitrous  air,  or  the  gafeous  oxyde  of  azote. 

But  it  is  ftill  more  eitraordinary,  the  nitric  acid  in  the  nitrate  of  am- 
monia muft  leave  its  bafc  (azote)  to  ""ite  to  the  hydrogen,  which  is  alfu 
fixed  to  its  bafc  azote,  to  form  water  But  in  the  firing  of  hydrogen  and 
oxygen  g»ff-s,  when  they  are  fixed  to  no  bafc,  the  nitrous  acid  is  formed. 

Vi.  SOLOMON',  I  think  this  requires  a  little  of  your  ktau  fotvs. 
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xnents,  ammoniac  and  nitrous  oxyde  are  uniformly  pro- 
duced ;  and  the  volume  of  the  nitrous  gas  diminifnes 
nearly  to  the  fame  extent,  as  in  the  procefs  with  fulphur- 
ated  hydrogen, «'.  e.  to  about  one-third." 

The  cafe  where  ammonia  is  formed  is  in  an  experi- 
ment of  Dr.Prjeftley's,  \vhere  he  applied  iron  needles  to 
nitrous  air,  —  and  the  nitrous  air  was  formed  into  the 
gafeous  oxyde;  and  by  continuing  the  procefs,  this'gafe- 
ous  oxyde  became  azote  or  nitrogen,  and  ammonia  was 
ihtn  formed— »£«/  not  till  then.  Now  here  the  formation 
of  the  ammonia  was  when  the  ca'x  attracted  the  nitrous 
oxyde's  phlogifton,  according  to  my  theory;  but,  accord- 
ing to  their's,  when  it  attracted  its  oxygen,  as  it  was 

much  reduced  in  volume,  and  formed  into  azote.     (iSce 

*    i 

page  i  iq.)  Do&ois  Prieftley  and  Higgins  experiments 
prove,  that  iron,  expofed  to  nitrous  air,  over  mercury, 
when  the  air  is  reduced  one-third,  this  gafeous  oxyde 
of  azote  is  produced ;  and  when  two-thirds,  azote.—— 
Thus  then  all  their  experiments  prove,  that  when  the 
ammonia  is  formed,  the  nitrous  air  contrails  in  volume, 
lofing  its  inflammability,  or  detonating  po\v.er;  turning 
info  azote.  This  is  obvioufly  the  cafe.  But  here  I  fup- 
pofe  they  will  introduce  that  ABSURDITY  OF  ABSURDI- 
TIES, the  decompofithn  ag  ivatfr  *.  But  let  us  fee,  in  that 


*  Alfo  ammonia  is  formed,  according  to  Humbelt  and  Vanquelin,  by 
the  fulphet  of  iron  attracting  nitrous  gas;  alfo  in  fhak'ng  nitrous  air  with 
diftilled  water.  He/e  evidently  its  formation  is  owing  to  the  cavfes  that 
1  have  afTigned,  and  not  to  thr  decompofition  of  water.  But,  that  the 
phloglfton  of  metals  will  form  ammonia,  we  fhall  j:rove  incontefliWy 
when  we  come  to  treat  upon  Galvaiiifm. 

Mr.  Barthollet  fays,  that  "  on  fhaking  nitrous  gas  with  diftilled  trs- 

ter,  nitrat  of  ammonia  is  formed." — jlfjvndix  ta  'he  Jt4W5/jf  Rev-t-w. 

Now,  will  my  reader  require  me  to  go  over  again  the  gvrnnd  which  I 
D  d  i 
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cafe,  what  wculd  take  place :  the  hydrogen  of  the  water 
would  go  to  the  formation  of  the  ammonia,  but  what 
then  becomes  of  this  conjurer,  Oxygen  —  not  only  what 
the  gafeous  oxyde,  but  likewife  the  water  contained  — 
Here,  according  to  them,  the  azote  of  the  gafeous  oxyde 
ihould  have  been  attracted  by  the  hydrogen  forming  the 
ammonia  ;  and  the  oxygen  of  the  gafeous  oxyde,  and  of 
the  water,  fhould  have  appeared  inftead  of  the  azote  :  fo 
that  there  ihould  have  been  a  great  generation  of  oxygen, 
as,  according  to  Mr.  Davy  and  the  Dutch  chemifts,  the 
gafeous  oxyde  confifts  of  about  37  of  oxygfen  and  63  of 
azote.  Then,  when  it  was  reduced  one-half,  as  in  Dr. 
Prieftley  and  Higgins'  experiments,  it  mud  have  been  by 
attracting  its  oxygen;  but  ftill  it  would  have  left  13  parts 
of  oxygen  to  the  37  of  azote.  And  ftill,  what  became 
of  all  the  oxygen  of  the  water,  as  the  calcination  of  the 
iron  takes  place  at  firft,  when  the  nitrous  air  is  turned  to 
the  gafeous  oxyde  ?  For,  after  that,  when  the  gafeous 
oxyde  is  turned  to  azote,  no  freih  calcination  is  pro- 
duced. Thus  it  is  abfurdity  upon  abfurdity !  For  when 

have  fo  recently  trodden— ftcwing  the  abfurdity  of  its  being  from  the 
dccompofition  of  water.  Here  is  merely  die  mechanical  action  of  the 
•\vatcr,  which  feparates  the  rich  phlogiflic  part  of  the  nitrous  air. — Can 
any  thing  be  more  clear  and  fimplc  ? 

Dr.  Prieftley,  when  fpeakirg  of  this  gafeous  oxyde  of  azote  produced 
from  the  nitric  acid  and  the  oil  of  turpentine,  fays,  "  The  air  was  pro- 
duced very  fuddenly.  .  I  examined  it  immediately,  and  the  air  burned  in 
it  with  an  enlarged  flame."  (Vol.  ii.  page  iz8.) 

1  here  is  frith  a  blind,  headftrong  attachment  to  -this  French  theory, 
that  though  common  fj&s  fpeak  ever  fo  plainly,  yet  is  the  voice  of  rcafon 
drowned!  The  oxmuriatic  acid  is  fuppofed  to  bleach  linen  by  giving  it 
oxygen ;  but  does  not  this  burning  acid  a&  fo  violently  as  to  burn  the 
linen  ? — Ye  Wifiacrts  !  is  this  from  giving  it  oxygen  ?  Put  your  nofe 
into  this  acid,  and  it  will  be  burnt.  And  is  this  alfo  from  giving  it  exy- 
gtc.?— — Go,  ye  T«M  Foots,  and  learn  your  A»B,C. 
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the  arnmonia  is  formed,  the  azote  fhould  have  been  at- 
trailed  by  the  hydrogen  to  have  formed  it,  and  not  the 
oxygen.  But  their  formation  of  ammonia  is  a  fallacy  \ 
for  even  the  French  chemifts,  in  analizing  it,  could  not 
find  any  azote  in  it,  by  all  the  various  proceffes  they 
could  invent. — Was  there  ever  a  poor  devil  of  an  author 
doomed  to  contend  with  fuch  grofs  abfurdities  as  I  have 
been  !  'po  drive  out  of  the  brains  of  our  wife  philofiphert 
fuch  ridiculous  puerilities ! 

From  the  calx  of  iron  attracting  the  phlogifton  of  the 
gafeous  oxyde  of  azote,  they  therefore  aflert,  as  a  gene- 
ral fa&,  that  metals,  when  calcined  by  the  nitrous  acid 
producing  nitrous  air,  ammonia  is  formed.  But,  ye 
fenfelefs  theories !  will  not  fulphur  equally  form  the  ni« 
trjous  acid  into  nitrous  air,  and  the  vitriolic  acid  is  the 
rcfiduum  ?  Then,  Dr.  Thomfon  and  Mr.  Davy,  what 
comes  of  your  ammonia  and  light  ?  Here  is  only  the 
vitriolic  acid  and  a  fupporter  formed.  And  it  is  equally 
well  known  that  the  fulphur  will  form  'the  nitrous  air 
into  the  gafeous  oxyde  of  azote,  as  well  as  metals.  This 
you  admit  *.  Muft  you  not  fee  the  abfurdity  of  you'r 
reafoning  ?  It  is  truly  ridiculous ! 

Thus  it  appears  that  fulphur  produces  the  phlogifton  to 
form  the  nitric  acid  into  nitrous  air,  and  the  phlogifton 
to  form  the  nitrous  air  into  the  gafeous  oxyde  of  azote, 
as  well  as  the  metals. 


*  See  Dr.  Prieftley's  3d  volume,  fe&ion  xiii.  page  140.  "  Of  the  phe- 
nomena attending  the  diminution  of  nitrous  air  by  iron  filings  and  briin- 
ftone,  and  alfo  by  liver  of  fulphur  producing  the  gafeous  oiyde  of  azote." 

See  alfo  Mr.  Kirwan's  paper  in  the  Philosophical  Traniu<5liou«,  76th 

volume,  page  134.    By  mixing  nitrous  air  and  hepatic  air,  (that  i;,  fulphur 
3trialized)j  he  formed  the  gafeons  cxyde  o!  azote* 


But  the  nitrous  air,  inftead  of  attracting  more  phlo- 
gifton  from  phofphorus,  fets  it  on  fire ;  and  inftead  of 
the  gafeous  oxyde  of  azote  being  formed,  there  is  only 
the  phofphoric  acid.  Here,  clearly,  the  nitrous  acid 
which  the  gafeous  oxyde  poiTefied,  is  turned  into  the 
phofphoric  acid:  juft  the  fame  as  when  the  nitric  acid  is 
applied  to  fulphur;  part  of  it  enters  the  fulphur,  forming 
the  vitiiolic  acid ;  and  the  other  part  forms  the  nitrous 
air.  And  alfo,  equally  as  material  a  faft,  it  proves  that 
when  the  gafeous  oxyde  of  azote  is  not  formed,  there  is 
a&ual  combuflion  formed,  and  great  heat  and  light;  and 
that  when  there  is  no  combuflion  and  no  heat  and  light 
formed,  there  is  the  pafeous  oxyde  of  azote  formed. — 
Can  any  thing  be  more  obvious,  plain,  and  rational  ? — 
And  let  me  tell  thee,  reader,  if  thou  poiTefleft  the  lead 
grain  of  common  fenfe,  ftf  though  it  be  but  as  a  grain  of 
muftard  feed"  ) ;  and  if,  haply,  thou  art  endowed  but 
with  the  fmalleft  portion  of  reafon,  candor  and  integrity, 
thoa  muft  aflent  to  my  doctrine  •,  but  if  thou  doft  not, 

thou  haft  no  pretenfions  to  thefe. 

9 
Phofphorus  forms  the  nitric  acid  into  nitrous  air,  and 

the  phofphoric  acid  is  formed;  juil  the  fame  as.  fulphur 
does,  forming,  with  the  acid,  nitrous  air  and  the  vitri- 
olic acid.  Moreover :  The  gafeous  oxyde  of  azote  will 
burn  both  fulphur  into  the  vitriolic  acid,  and  the  phof- 
phorus into  the  phofphoric  acid  :  fo  that,  on  which  ever 
fide  we  examine  it,  it  appears  perfectly  obvious  and  plain ; 
and  that  our  AERIAL  Conjurers  have  no  key-hole  to  cfcape 
out  of. ' 

I  wonder  what  they  will  do ;  ....  for  I  think  it  is 
impoftible  they  caa  have  the  effrontery  to  continue  their 
abfurditics,  and  they  cannot  perpetuate  DECEPTION. — 


J 

There  are  only  two  ways  open  to  them  ;  candidly  to  ac- 
knowledge their  error,  —  or  endeavour  by  bafe  artifice 
to  fupprefs  all  further  inveftigation.  And  if  they  are 
obliged  to  aclnoiv/edge,  it  is  an  eafy  matter  for  them  to 
'get  forae  of  their  body  to  make  a  few  trifling  experi- 
ments, and  to  pretend  that  they  produced  conviction.-— 
/  believe  them  capable  cf  any  thing,  kswever  meany  difbo- 
nourable  and 


Now,  philofophers,  learned   and  unlearned  ;  fervum 
pecus;  reviewers  and  journalifts!  know  the  fimple  procefs 
xvhich  nitrous  air  is  formed  by,  viz.  the  nitric  acidt  pblo* 
gijlon  and  "water  »     KNOW  that  this  air,  expofed  to  frefli 
iron,  the  acid  of  the  nitrous  air,  (as  the  acid  ftill  predo- 
minates, it  not  being  thoroughly  neutralized),  attacks 
the  frefh  iron's  phlogifton,  and  calcines  it  ;  a  part  of  it 
entering  the  calx,  and  the  other  uniting  itfelf  to  a  full 
faturation  of  phlogiftoh,  changing,  by  that  means,  from 
four  to  fweet.     But,  if  it  is  ftill  expofed  to  the  calx,  tlie 
calx  will  re-attract  its  pnlogifton  from  it  yet,  not  fo  as 
to  reduce  itfelf,  as  the  calx  is  united  to.        nitrous  acid 
and  water,  and  there  is  no  fire  to  expel  them,  nor  to  aid 
the  calx  to  attract  more  clofely  the  phlogifton  ;  but  it  is 
in  a  loofe  ftate,  as  ammonia:  fo  the  calx  will  be  (if  I  may 
fo  eXprefs  it)  a  nitrated  ammoniatfd  calx.      Mr.  Davy 
fays,  that  the  Galvanic  experiments  will  alfo  form  the 
nitrous  air  into  the  gafeous  oxyde  of  azote.     Does  not 
this  then  plainly  indicate,  beyond  all  doubt  and  fufpi- 
cion,  that  the  Galvanic  fluid  contains  phlogifton?     {For 
this  abfurdity  of  the  decompofition  of  the  water,  equally 
applies  to  it.)    Therefore,  humane  reader,  thou  wiJt  net 
furely  require  me  to  drag  myfelf  over  the  fame  ground, 
in  contradi&ing  that  abfurdity  of  abfurditics,  that  error 
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-of  errors,  that  puerility  of  puerilities,  —  the  decompvftthn 
of  water*. 

Mr,  Davy  fays,  "  During  the  action  of  zinc,  iron  or 
tin,  upon  diluted  nitric  acid,  certain  quantities  of  nitrous 
oxyde  are  produced,  but  mingled  with  nitrous  gas  and 
nitrogen.  In  thefe  proceffes,  as  has  been  long  known, 
ammonia  is  formed." 

Now,  I  directly  fay  that  no  ammonia  is  fo-med. — 
What  he  alludes  to  (I  fuppofe)  is,  the  experiment  of  Dr. 
Prieftley's  with  the  nitrous  air  and  the  needles.  But 
there  is  no  ammonia  formed  in  thefc  firft  calcinations:  fee 
page  117,  where  the  zinc,  after  its  calcination,  produced 
the  pureft  oxygen  gas,  and  no  vcftige  of  ammonia.== 
But  we  need  not  be  furprifcd  at  thefe  pofitive  aflertion?, 
when  we  fee  what  a  grofs  infatuation  Mr.  Davy  is  under. 
In  fine,  fo  long  as  men  continue  under  the  influence  of 
fuch  a  mania,  it  is  impofJible  to  reduce  them  to  reafon, 
unlefs  they  will  correct  themfelves. 


*  Mr.  Davy  is  one  of  thofe  philosophers  whofe  imaginary  flights  and 
oreuulity  arc  equally  (hewn  in  his  tcjlatlc fcnfatiom  upon  his  breathing  the 
•afeous  oxyJe.  Educated  under  that  vague  theorift,  Dr.  Beddoes,  and 
HOW  placed  in  the  Inftitute,  he  muft  be  influenced  by  his  patrons.  But 
1  muft  candidly  acknowledge  that  he  difplays  great  ingenuity  in  1m  ex- 
periments; and  if  he  was  not  under  the  dominion  of  the  prefent  abfurd 
theory,  and  his  genius  properly  applied,  he  might  be  an  ornament  t» 
fcience.  But  he  muft  devote  days  and  nights  to  fludy  common  fcnfe.— 
1  have  much  more  pleafurc  in  commending  than  m  cenfuring— but  un- 
fortunately it  has  fallen  to  my  lot  to  undertake  a  talk  more  arduous  than 
eleanfing  the  Argean  Stable. 

Mr.  Davy  muft  afluredly  feel  the  impropriety  cf  his  neglecting  to  no- 
tice my  Galvanic  experiments  and  obfervations.  It  will  be  no  eicufc 
for  him  to  fay  that  fome  of  his  learnei  patrons  would  not  allow  him.— 
Setter  4  braved  the  fate  of  poor  Dr.  Garnet. 
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Mr.  Davy  (page  285.)  fays,  "  During  the  combuftlon 
of  folid  and  fluid  bodies  producing  flame  in  nitrous  ox- 
yde,  nitrous  acid  is  formed,  moft  likely  in  confequence 
of  a  new  arrangement  of  principles  produced  by  the  ig- 
nition of  a  part  of  the  gas  not  in  contact  with  the  burn- 
ing fwbftance." 

Now,  reader,  ferioufly  reflect  upon  their  opinions. 
Here  are  inflammable  bodies,  which  (they  fay)  are  form- 
ed of  carbon  and  hydrogen ;  and  here  is  an  air,  formed, 
as  they  fay,  of  "  about  37  parts  oxygen  and  63  parts  ni- 
trogen." Their  theory  moreover  fays,  that  '  combuftion 
is  conducted  by  oxygen  attracting  the  combuflible  bo- 
dies, carbon  and  hydrogen  forming  carbonic  acid  air  and 
water.'  But  in  this  combuftion  he  fays  nitrous  acid  is 
formed:  a  fa£t  I  proved  many  years  ago;  and  here  is 
no  carbonic  acid  air  formed  But,  hear !  ye  fuperficial 
iheori/ls ;  ye  Tom  Fools  of  philofophers  !  He  fays,  "This 
"  is  moft  likely  in  confequence  of  a  new  arrangement  of 
<c  principles,  produced  by  the  ignition  of  part  of  the 
<c  gas  not  in  contact  with  the  burning  fubftance."  What 
can  be  faid  to  fuch  a  palpable  abfurdity  ?  If,  Reader, 
thou  canft  not  fee  it,  and  laugh  at  it,  I  advife  thee  to  vex 
thy  pericranium  no  more  with  philofophy :  it  was  never 
formed  for  it.  But,  in  lieu  of  thefe  abftrufe  fubjedh,  I 
will  entertain  thee  with  a  flory. 

There  was  a  moft  furprifing  bird  found  in  France, 
which  the  /earned  in  that  country  dignified  with  the  name 
of  EMPYREAL  SWAN.  It  attracted  the  attention  of  the 
learned  throughout  the  world,  but  particularly  the  Eng- 
lifli  WISE  MEN.  It  had  fome  particular  feathers  in  its 
wings ;  its  head  was  of  a  peculiar  colour  ;  and  its  whole 
plumage,  indeed,  was  different  from  that  of  all  other 
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birds  which  Nature  ever  produced.    There  were  fuch 
learned  diflertations  upon   it,  fuch  grave  and  fcientific 
remarks  —  in  mort,  it  attracted  fuch  general  attention, 
that  the  Royal  Societies  accounted  it  the  greateft  won- 
der in  the  xvorld  j  —  nay,  it  was  put  at  the  head  of  the 
Seven  Wonders  of   the  World,  making  the  EIGHTH 
Wonder !     And,  to  fay  the  truth,  it  was  endowed  with 
a  wonderful  faculty,  which  was,  that  whoever  looked  at 
it  attentively,  became  infected  with  a  French  mania. — 
At  laft  a  perfon  who  had  thought  for  himfelf,  ferioufly 
fcrutinized  the  opinions  of  others ;  who  was  not  credu- 
lous, but  who  constantly  oppofed  French  Wonders  with 
old  Englijb  Common  Senfe — this  perfon,  upon  a  careful 
examination  of  the  Empyreal  Swan,  pronounced  it  to  be 
a  FRENCH  GOOSE  ;  which,  when  dripped  of  its  borrow- 
ed plumage,  it  undoubtedly  was.    Upon  this  the  learned 
fet  upon  him  with  all  the  malice  and  virulence  they  were 
capable  of;  but  he  defired  them  to  ceafe  their  bawling, 
for  that  they  were  all  French  maniacs  together.     More 
effectually  to  expofe  the  deception,  he  began  regularly 
to  diflect  (or  analize)  this  Bird  of  Birds ;  and,  behold  ! 
he  found  it  a  CHEAT  of  CHEATS,  which  had  made  our 
learned  the  DUPE  OF  DUPES  !      In  fliort,  it  pofiefled 
the  head,  brains,  voice,  gait,  and  difpofitions  of  a  Goofe. 
— The  detection  of  this  impoflure  was  certainly  a  public 
benefit;  for  fo  entranced  and  infatuated  were  our  philo- 
fophers  grown  with  this  feathered  idol,  that  they  affect- 
edly aped  its  habits ;  each  of  them  had  learnt  to  cackle, 
Babble,  and  TALK  like  a  GOOSE.1     Yet,  as  the  Roman 
~    Capitol  was  once  faved  by  the  cackling  of  Geefe ;  fo  the 
Science  of  the  world  has  been  preferred  by  detecting  thr 
cackling  of  a  Goofe ! 
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But  why  (hould  I  throw  away  wit  upon  Geefe,  any 
more  than  caft  pearls  before  Swine;  which  I  am  forbid  to 
do  ?     This  is,  in  my  opinion,  The  Age  of  Geefe  —  at  lead 
it  is.fo  in  the  field  of  Science.   And,  worfe !  I  may  juftly 
add  that  it  is  the  Age  of  unprincipled  Geefe.    0  temporat 
Q  philofophix!     But^or/  not,  gentle  Reader!  for  if  thy 
HEAD  was  not  the  head  of  a  Goofe,  at  leaft  thy  HEART 
was  the  heart  of  a  Hen,  —  oth^erwife  thou  couldft  not 
have  fufFered  Science,  Truth,  Common  Senfe,  Reafon, 
Honour,  Integrity  and  Juftice,  to  have  been  fo  cruelly 
trampled  upon,  after  what  I  had  told  thee.     Yet  ftill, 
recover  thyfelf.     Aflert  now  their  rights,  or  be  for  ever 
damned  by  thy  children!      Truth. is  now  exhibited  to 
thee,  dijlinft  *s  thy  alphabet :  therefore,  with  even  the 
brains  of  a  Goofe,  thou  mayefl  open  thine  eyes  and  read. 
Thus, — I  fay  G.  ftands  for  Goofe.     No,  fay  our  learned 
Chemifts,  Reviewers  and  Journalifts,  it  Jlands  for  WIS- 
DOM ....  and  hitherto  thou  haft  believed  them,  O  cre- 
dulous Reader!     Many  of  our  Anglo* French  votarifts 
know  that  it  ftands  for  Goofe,  but  want  the  integrity  to 
acknowledge  it,  reckoning  upon  thee  being  their  dupet  to 
keep  up  the  cheat.     Thou  art  therefore  my  only  hope, 
to  force  them  upon  a  public,  candid,  and  fair  difcuflion. 
This  is  all  I  want* 

Mr.  Davy  alfo  fays,  "  The  lighted  taper,  introduced 
into  nitrous  oxyde,  burns  at  firft  as  in  oxygen ;  but  af- 
terwards with  a  flame,  white  in  the  centre,  and  blue  at 
the  circumference ;  a  phenomenon  apparently  depending 
upon  the  nitrous  acid  formed  in  the  procefs." 

Still  this  nitrous  acid  is  formed! -But  there  is 

another  procefs  where  the  carbonic  acid  is  formed.     He 
£ays,  (page  286.),  <f  Four  cubic  inches  of  this  gas,  \v 
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"  perfectly  decompofed  by  the  combuftion  of  charcoal, 
"  are  converted  into  about  2.2  cubic  inches  of  carbonic 
"acid,  and  4,2  cubic  inches  of  nitrogen, —  no  nitrous 
"  acid  being  produced  in  the  procefs." 

Does  not  the  above  clearly  fliew,  that  charcoal  con- 
fifts,  in  part,  of  fixed  air?  From  the  fteam  of  water  be- 
ing pafled  through  it,  it  is  plain  that  both  fixed  air  and 
hydro-carbonic  air  are  produced. 

But,  if  it  were  necefiary  to  fry  any  thing  more  upon 
this  fubjeft,  fee  an  experiment  of  Dr.  Prieftley's,  (given 
in  page  38),  and  which  the  Dutch  chemifts  repeated,  and 
found  JUST.  In  this  experiment,  by  heating  it,  the 
gafeous  oxyde  became  all  azote,  and  increafed  in  volume, 
which  will  anfwer  equally  well  if  it  be  pafled  through 
red  hot  porcelain  tubes.  Now  in  this  cafe  the  heat 
united  the  acid  and  the  phlogifton  more  intimately^ — 
burning  (or  fetting  loofe)  a  part  of  it  as  free  fire. 

Again :  Mr.  Davy  fays,  "  Nitrous  oxyde  undergoes  n,o 
"  change  in  its  composition  at  temperatures  below  thofe 
"  of  ignition,  though  expofed  to  them  for  ever  fo  great 
<{  a  length  of  time.  When,  however,  it  is  pafled  through 
"  a  porcelain  tube,  heated  red, — or  when  it  is  acted  on 
'*  for  a  long  while  by  the  electric  fpark,  a  new  arrange- 
f<  ment  of  its  principles  takes  place,  and  it  becomes  con- 
<c  verted  into  nitrous  acid,  and  a  gas  analagous  to  at- 
".mofpheric  air,  but  containing  a  little  lefs  oxygen*.'* 

One  of  Dr.  Prieftley's  experiments  (as  I  have  juft  ob- 
ferved)  we  have  given  in  page  38,  where  the  gas  became 


*  "  Dr.  Prieftlfy  firft  obferved,  that  nitrous  oxyde,  after  being  afled 
"  upon  by  the  ele<9ric  fpark,  became  itnmifcible  with  water;  but  he  did 
"  not  notice  the  nitrous  acid  produced  in  the  procefs :  neither  did  the 
«•  Dutch  chsmifls,  who  repeated  his  experiments," 
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all  nitrogen,  and  increafcd  in  volume.  Mr.  Davy's  ob- 
taining a  different  refult,  muft  have  been  owing  to  his 
cxpofing  the  gafeous  oxyde  to  a  greater  heat,  and  by  that 
means  producing  a  partial  combuftion  :  for  he  fays  him- 
felf,  that,  rn  producing  it  from  ammonia,  when  the  heat 
is  too  intenfe,  it  will  explode  and  form  the  nitrous  acid. 
But,  to  fet  afide  all  thefe  puerile  and  abfurd  reafonings, 
expofe  this  gafeous  oxyde  of  azote  made  from  ammonia, 
to  the  nitric  acid, — and  it  will  readily  imbibe  k.  And 
the  acid,  after  imbibing  or  attracting  it,  will  juft  be  the 
fame  as  if  I  had  added  is  much  in  weight  of  pure  nitrate 
of  ammonia  to  the  acid — that  is,  take  a  quantity  of  the 
nitric  acid,  and  let  it  imbibe  a  certain  quantity  of  the 
gafeous  oxyde  of  azote,  and  you  will  find  they  .will  moft 
readily  imbibe  each  other,  they  having  a  great  attraction. 
And  then  take  the  direct  fame  quantity  of  the  nitric 
acid,  and  add  to  it  the  fame  weight  of  the  nitrate  of 
ammonia,  to  be  exactly  equal  to  the  gafeous  oxyde.— 
And  upon  examining  the  nitric  acids,  after  thefe  im- 
pregnations, they  will  be  found  both  the  fame — only  a 
little  more  heat  will  efcape  from  the  one  than  the  other, 
being  that  heat  which  aerialized  the  gafeous  oxyde.—— 
(See  my  Treatife  on  Air.) — Need  I  fay  any  more  ? 

Mr.  Davy  likewife  fays,  "  Warm-blooded  animals, 
when  permanently  immerfed  in  nitrous  oxyde,  live  longer 
in  it  than  in  any  other  gaffes,  except  fuch  as  contain  free 
oxygen ;  but  cold-blooded  animals  are  quickly  deftroyed 
by  it." 

And  again — "  The  fmaller  quadrupeds  die  in  pure  ni- 
trous oxyde  in  three  or  four  minutes;  they  abforb  a  little 
of  the  gas,  and  their  death  feems  to  be  occaficne.d  by  ex- 
ilimulation." 


Now,  reader,  it  rauft  needs  appear  a  little  extraordinary 
that  an  air  formed  of  37  parts  of  oxygen  and  6$  of  azotet 
fhould  ftimulate  more  than  pure  oxygen,  as  it  is  well 
known  that  animals  live  in  pure  oxygen,  very  well:  — 
but  cauft  thpu  fwaI/0-w  that?  And  if  thou  canft,  Gape 
wider  Jlill,  for  thou  haft  more  to  fwallow;  although  thy 
reafon  may  receive  its  "  death  by  exceflive  flimulation," 
alias  SWALLOWING.  No  Jlimulus,  even  pouring  the 
hotteft  oil  into  a  man's  iflomach,  (which  is  allowed  by 
all  our  otd'fnjfjioned  phyficians  to  poflefs  more  fenfi- 
bility  than  the  lungs),  will  kill  in  fo  fliort  a  time.-—— 
And  they  alfo  fay,  that  where  death  takes  place  fo  imme- 
diately, by  means  of  breathing  noxious  airs,  it  is  by  fuf- 
focationt  the  air  wanting  its  vivifying  principle.  Fixed 
air  kills  not  lefs  fuddenly,  as  the  gafeous  oxyde  of  azote  j 
and  if  the  animal  is  examined,  its  lungs  will  (hew  the 
fame  indications  or  appearances.  And  an  acid  air  can- 
not, I  (hould  fuppofe,  Mejjieurs  SOLOMONs,  kill  from. 
exceflive  ftimulus— — Exceflivc  folly  !  Yet  our  philo- 
fophers  can  breathe  the  nitrous  oxyde!  Their  lungs 
then  muft  be  different  from  fmall  c  warm-blooded  ani- 
mals j'  for  it  kills  (they  allow)  a  fmall  calf  inftantly; 
but  the  great  calvesy  unannoyed,  cut  capers ,  and  dance  a 
French  cotillon  upon  breathing  it  !==Heavenc !  what 
wonderful  lungs!  but  what  far  more  wonderful  heads!! 

MAN  is  a  little  ftrutting  animal  j  vain  of  his  faculties,, 
vain  of  all  M\s  fancied  attainments, — but,  chiefly,  highly 
impreiTed  with  his  Senfe  and  Reafon.  In  this  infirm. 
condition,  is  it  any  wonder  that  the  mod  vague  flights  of 
imagination,  the  moil  worthlefs  conccitsy  mould  arrefl  his 
attention,  and  pafs  current  with  him  for  Common  Senfc 
and  Truth  ?  In  this  French  theory  we  behold  every  thing 
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that  is  wild  and  futile,  and  have  to  druggie  \vith  a  thou- 
fand  namelefs  abfurdities  before  we  can  reconcile  our- 
felves  to  any  part  of  it.  '2V/  a  chaos  of  a  luifderncfs. — 

On  your  fiift  entrance  Common  Senfe  is  (hocked 

'  Oxygen  it  tie  fouring  principle?  turning  phlogiftic  bo- 
dies, as  fulphur  and  phofphorus,  into  the  ftrongeft  acids, 
though  it  be  not  itfelf  acid.  This  alone  is  fufficient  to 
make  a  prudent  man  halt  at  the  very  threfhold.  But 
then  the  body  which  poflefles  the1  greateft  quantity  of 
oxygen,  is  water, — and  water  is  not  the  leaft  acid,  being 
the  moil  fimple  and  infipid  body  in  nature,  although  it 
poffefles  85  parts  in  100  of  this  air  (the  fourlng  conjurer )t 
while  the  vitriolic  acid  only  pofiefies  29  parts  in  the  100. 
The  nit.ic  acid  has  another  bafe;  viz.  azote;  very  dif- 
ferent from  fulphur  or  phofphorus  :  yet  it  is  an  undoubt- 
ed^ fa£  that  one  acid  may  be  tranfmuted  into  the  other. 
Here  is  another  mountain  to  remove.  But  though  the  nitric 
fccid  is  fo  ftrong  an  acid,  yet  they  fay  it  is  formed  of  the 
very  fame  materials  as  our  atmofphere,  and  (Mr.  Davy- 
fays)  in  chemical  union.  Sagacious  Reader  I  doll  thou  ob- 
ferve  any  analogy  between  them  ?  Doft  thou  require  me 
to  (hew  its  abfurdity  ?  They  poflefs  equal  quantifies  of 
caloric,  they  affirm,  although  one  is  an  aerial  body  and 
the  other  a  folid.  Why,  there  is,  in  my  opinion,  juft  as 
much  difference  between  them  as  there  is  between  an  old 
folid  philofopher  and  a  new  aerial  philofopher.  But  as 
this  conjurer  Oxygen  often  plays  us  fuch  tricks,  fometimes 
being  a  fouring  conjurer  and  fometimes  a  fweetening  con- 
jurert  let  us  fee  whether  Azoic  is  a  confederate  conjurer, 
or  not. — In  ammonia  he  forms  the  alkaline  principle.  It 
mud  be  himy  and  not  Hydrogen ;  for  Hydrogen  is  the  bafis 
of  water  j  and  as  it  (hews  no  alkaline  principles,  it  mud 
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be  this  fellow  Azote :  it  is  for  this  reafon  that  he  is  called 
the  alkaline  principle,  and  lately  they  have  made  him  the 
anima/izing  principle.  In  (hort,  he  is  a  more  wonderful 
operator  than  Oxygen  ;  fomething  more  than  co-equal  in 
office ;  he  is  turned  and  twifted  to  more  wonderful  feats. 
But  ftill  he  muft  imitate  his  fuperiors ;  like  them,  he  mult 
have  caprices  and  vagaries;  for  inftcad  of  becoming  the 
alkaline  principle  always,  he  takes  an  eccentric  tur;*,  and 
becomes  the  acid  principle  !  As  in  the  nitrous  ^\^.e=s=^ 
Therefore,  reader,  do  not  be  furprifed  at  our  great,  wife, 
learned,  candid,  and  boneft  philofophers,  being  bewildered 
and  infatuated,  when  they  had  fuch  wonderful  conjurers, 
fuch  nimble  harlequins,  fuch  dextrous,  cunning  and  de- 
ceitful jugglers  to  follow;  — no  wonder  they  became 
tainted  with  the  fame  principles.  .  .  .  ECCE  HOMINES  ! 
Learned  philofophers,  conjurers,  jugglers,  harlequins,  &c. 

&C.    &C»~»~— «••—«» 

Experimenters  multiply.  Indeed  the  old  ones,  as  if 
confcious  they  can  gather  no  laurels  in  this  field  of 
fcience,  (hew  a  difpofition  tojkulk,  leaving  it  in  the  pof* 
feflion  of  young  dujhing  experimenters.  A  Dr.  Hen- 
derfon  of  Edinburgh  has  brought  fome  experiments  to 
prove  the  abfurd  and  improbable  opinion  that  azote  is 
abforbed  into  the  fyftem  by  refpiration.  His  words  are  : 
"  The  opinion  has  been  hitherto  much  controverted,  but 
" which  I  flatter  myfelf  to  have  now  fufliciently  afcer- 
*«  tained." — Pretty  well  in  point  of  confidence  !  But  as 
the  French  theory  cannot  err,  and  as  Mr.  Fourcroy  fup- 
pofes  it  the  great  animalizcr,  therefore  it  muft  be  fo. — 
But  let  us  examine  the  gentleman's  experiments — which 
I  {hall  do  very  curforily,  for  I  am  heartily  tired  of  follow- 
ing and  detecting  every  abfurdity.^s^He  gives  us  three 
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expeiiments,  breathing  600  inches  of  atmofpherical  air, 
which  was  reduced  to  570  inches.     17.7  cubic  inches  of 
azote  were  imbibed  in  one  experiment,  and  twelve  cubic 
intches  in  the  other. — The  next  experiment  was  breathing 
1090  cubic  inches  of  air,  and  15.1  cubic  inches  were 
abforbed.      So  the  average  is  about  one-fortieth  of  the 
whole,  or  1-32  of  azote.     So  much  for  accuracy.     And 
thefe  experiments,  he  fay.,  "  were  fele&cd  from  many 
others."   All  pretenfions  to  accuracy  in  thefe  experiments 
muft  be  vain,  by  reafon  of  the  uncertainty  of  the  exaft- 
nefs  of  the  infpirat'tdnt  and  expirations^  at  the  commence- 
ment and  at  the  conclufion  of  fuch  experiments,  which, 
continued  four  minutes.     His  left  for  ascertaining  the 
quality  of  the  air  was  fulpburet  of  lime;  and  he  is  obliged 
to  fay,  "  The  only  objection  to  which  the  above  tefl.  may 
feam  Jiable,  is,  that  (according  to  fome)  it  abforbs  a  fmall 
proportion  of  the  azote,  as  well  as  the  oxygen  of  the 
atmofphere."  But,  to  vindicate  his  theory,  he  aflerts  not 
I  mould  fuppofe  Dr.  Henderfon  not  above  one-fortieth  of 
the  whole.     Such  pretenfions  to  nicety  in  experiments  of 
this  nature,  are  truly  laughable !     They  will  be  telling 
us  fome  day  of  the  WEIGHT  of  the  MOON,  even  to  drams, 
fcruples  and  grains — nay,  to  the  very  fraclion  of  a  grain  ! — 
I  wifti  there  were  infallible  experiments  to  afcertain  the 
quantum  of  brains  each  man  poflefies,  and  every  man's 
integrity  znd  candour:  —  This  is  a  deftderatum  in  fcience 
which  is  moft  of  all  wanted;  "  a  confummation  devoutly 
to  be  wifhed:" — But,  Mr.  Reviewers,  what  would  YOU 
weigh,  in  either  fcale  ?     I  fufpect  that  your  heads  would 
kick  the  beam  •,  and  if  it  mould  even  break  them,  there 
would  be  no  great  harm  done.     Empty  Jkulls !   the  refi- 
dence  of  no  one  quality  that  (hould  adorn  or 

the  head  of  a  critic  ! 

Ff 
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By  dl  the  trials  lint  cur  aerial  dicmifts  could  invent, 
they  have  found  they  cannot  make  a  fimilar  air  to  atmof- 
phcrical  air,  by  mixing  oxygen  and  azote ;  (hewing  the 
fame  quality,  either  in  combuftion,  refpiration,  vegeta- 
tion, or  with  nitrous  air.  Bodies  burning  in  this  mix- 
ture of  airs,  (which  they  do  with  partial  cracklings  and 
explofions),  mice  will  not  live  in  it  with  that  vigour  ne- 
cefiary  to  the  feveral  functions  of  life.  Vegetables  foon, 
die  in  it.  —  All  this  I  have  found*. 

The  Monthly  Review,  fpeaking  of  Mr.  Humboldt's 
publication,  has  the  following  obfervations : — u  The 
mixture  of  the  nitrous  with  the  oxygenous  gas,  affords 
not  fuch  regular  refults  as  that  with  atmofpheric  air;  — 
nor  does  the  artificial  compound  of  27  paits  of  oxygenous 
gas,  and  73  of  the  azotic, — manifeft  on  trial  the  fame 
properties  as  the  air  which  we  breathe.  Thefe  fads 
betray  the  lamenefs  of  received  principles,  and  excite 
fufpicions  with  refpecT:  to  the  legitamacy  of  fome  capital 
analyfesf." 


•  Mr.  Humbr.Ut  found,  that  the  atmofphcre  upon  high  mountains 
was  not  fo  pure  as  in  the  plains;  and  Mr.  Saflure  found  a  great  quantity 
of  fiied  air  in  the  atrnofphere,  en  Mount  Blanc,  lime-water  becoming  im- 
mediately turbid  by  it. 

Guyton  ha*  given  a  dcfcription  of  an  ore  of  antimony,  lately  difco- 
Tcred  in  the  province  of  Gallicia,  being  a  fulphuret  ozyde.  They  might 
fir.d  many  of  fuch  bodies  oxydct,  without  oxygen. 

f  I  ftall  quote  an  accurate  experiment  of  Dodor  Prieftlcy's,  (vol  v. 
page  161),  who  fays:  —"To  make  the  experiment  in  the  moft  unex- 
ceptionable manner  that  I  could  contrive,  I,  in  the  next  place,  got  two 
mice,  of  nearly  equal  fize,  and  put  thrm  into  exactly  equal  quantities^ 
viz.  about  five  ounce  meafures,  of  the  fame  deplogiflieated  air,  (the  mea- 
fureofits  purity,  with  two  equal  quantities  of  nitrous  air,  being  0.41), 
in  mearly  equal  and  fimilar  glafs  jars  —  one  ftanding  in  lime-water,  acd 
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Now  let  us  accurately  examine  thefe  experiments  of 
Pr.  Prieflley.  —  The  mice  laboured  for  fome  time  with 
difficulty  of  refpiration,  though  the  air  was  fo  pure  when 
they  were  taken  out  of  it  as  0.96  and  0.98 — confidetably 
purer  than  the  atmofphere.  And  another  effential  fa£t 


the  other  in  common  water.  Both  the  mice  continued  >n  this  fituation 
fomething  more  than  two  hours  and  an  half,  after  wliich  the  air,  which 
had  been  confined  by  linae-water,  appeared  to  be  reduced  in  the  propor- 
tion of  9  to  54,  the  meafures  of  the  teft  being  0.90^  and  the  air  whick 
had  not  been  confined  by  lime  water,  was  diminiilud  iii  tiie  proportion 
of  9  to  6',  the  meafures  of  the  left  being  c.q8.  Both  the  mice,  though, 
kept  pretty  warm,  laboured  alike  with  a  difficulty  of  refpiration,  fume 
time  befote  I  put  an  end  to  experiment.  In  the  courfc-  of  it  I  agitated 
the  lime-water  a  little  now  and  then,  ia  order  to  make  itabforb  the  fixed 
air  the  better,  by  admitting  fixfh.  liaie-\vatcr  to  the  air  that  had  been 
fefpired. 

.  "  It  appears  fram  this  experiment,  that  the  air  confined  by  lime-water 
vraBboth  uiminifhed  and  phlogifticsted,  eradly  like  that  which  had  been 
confined  by  common  water,  by  the  refpiration  of  mice  of  equal  fize,  in 
the  fame  time.  The  diminution  indeed  was,  at  firft,  a  fmall  matter 
greater  in  the  air  confined  by  the  lime  water ;  bet  aufe  the  common  wa- 
ter did  not  imbibe  the  fixed  air  fo  readily;  but  thia  made  no  apparent 
difference  with  refpecl  to  the  mice;  and  the  nex.t  day  the  two  portions 
of  air  were  found  to  be  as  nearly  as  pofliblc  tf  the  fame  dimenficns,  and 
of  the  fame  degree  of  purity. 

"  In  the  preceding  experiments,  and  fevcral  others  which  I  made  about 
the  fame  time,  I  found  that  mice  would  not  live  in  dephlogifticated  air 
till  they  had  completely  phlogifticatcd  it,  though  they  lived  longer  in  i& 
than,  in  proportion  to  its  purity,  with  refpe&  to  common  air;  and  for 
this  I  cannot  affign  any  fufficient  reafon.  I  had  once  imagined  that  this 
was  owing  to  my  being  obliged  to  make  the  mice  pafs  through  a  quan- 
tity of  water,  by  wliL-h  the  air  was  confined;  but  I  put  a  moufe  through 
the  fame  water  into  a  quantity  of  common  air,  and  it  lived  in  it  till  it 
was  thoroughly  phlogifticated.  This  may  defcrve  a  farther  invtftigution 
1  ihculti  hive  put  other  mite  into  what  remained  of  the 

^••" 
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he  informs  us,  that Cf  they  lived  longer  in  it  than,  in  pro- 
portion lo  its  purity,  with  refpeft  to  common  air;  and 
for  this  (he  adds)  1  cannot  aflign  any  fufficient  reafon." 
Now  our  aerial  philofophers,  as  they  do  not  hefitate  to 
account  for  everything,  aflert  with  the  utmoft  nonchalant 
that  the  reafon  is,  that  the  oxygen  kills  from  its  fuperior 
JJimulus  —  that  the  gafeous  oxyde  of  azote  made  them 
dance  to  the  tune  of  niddy -noddy  t  from  this  fame  caufe ; 
though  they  fay  that  it  only  pofiefles  about  one-third  of 
oxygen  to  two  of  azote,  and  "  kills  (as  Mr.  Davy  fays) 
mice  in  three  or  four  minutes."  Neverthelefs,  to  make 
the  wonder  (alias  abfurdity)  ftill  the  greater,  the  oxygen 
and  azote  are  chemically  united,  and  the  poor  mice  have 
to  break  this  chemical  union  j  who,  notxvithftanding,  do 
break  it,  and  with  fo  much  vengeance  as  to  receive  fo 
much  of  the  vital  principle,  which  then  becomes  the 
deadly  principle.  And  yet,  to  make  our  fervum  pecus 
STARE  a  little  more,  the  mechanical  application  of  the 
gafeous  oxyde  to  the  blood  of  the  mice,  muft  be  lefs  as  it 
is  a  lighter  air  than  oxygen  gas.  But,  this  is  a  trifle  /— 
And  now,  fervum  pecuet  though  each  of  you  were  as 
credulous  as  an  afst  and  had  the  throat  of  a  ivhqle,  to 
gulp  all,  —  yet  you  muft  not  fwallow  all ;  for  if  it  ap- 
pears from  Dr.  Prieftley's  experiments,  that  the  oxygen 
gas  was  received  in  lefs  proportion  into  the  blood  of  the 
mice  than  when  they  breathe  the  common  atmofphere, 
(for  it  ferved  them  longer  in  proportion  to  its  purity), 
conviction  muft  be  the  confequence.  Our  mofl  learned 
French  and  Englifh  philofophers,  in  that  cafe,  can  no 
longer  throw  out  a  tub  to  amufe  you,  or  blind  you :  for 
though  your  brains  were  as  impervious  as  a  mill-done, 
you  muft  now  be  fenfible  that  the  pure  part  of  the  atmof- 
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phcre  and  the  oxygen  of  the  elaboratory  are  not  the  fame 
body*.  Alfo  in  firing  hydrogen  gas  in  oxygen  gas,  it  is 
well  known  that  fixed  air  is  formed  in  the  experiment, 
the  heat  being  fo  intenfe  as  to  decompound  the  oxygen 
gas's  acid  from  its  aerial  flate ;  but  when  hydrogen  gas 
is  fired  in  the  atmofphere,  I  have  found  fixed  air  in  the 
refiduum,  even  though  it  was  previoufly  patTed  through 
lime-water. 


*  This  conjurer,  Oxygen  Gas,  though  we  cannot  force  him  througk 
membranes,  or  the  coats  of  a  bladder,  (a  well-known  fad);  yet  when  in 
the  lungs,  and  perfectly  concealed  from  every  human  eye,  he  then  dalheg 
through  the  membranes,  and  fixed  air  does  the  fame ;  only  as  one  enters, 
the  other  makes  his  exit,  playing  at  Eo'pcef.     O  what  Hocut-focus  work! 
Thefe  arc  far  more  extraordinary  feats  than  Harlequin  jumping  through 
a  barrel :— Tufn  \  the  Stage  Harlequins  are  nothing  to  our  philosopher's 
Harlequins;  they  are  fuperior  even  to  the  Bottle  Conjurer — though,  t» 
fay  the  truth,  there  is  reafon  to  fufpe&  that  our  philofophers  have  flolcn 
feme  of  their  ideas  from  him;  for  Mr.  Morveau  prcpofcs  to  bottle  oxygen, 
and,  in  order  to  this,  he  firfl  coaxes  him  to  enter  the  marine  acid  in  the 
fhape  of  nitrous  vapour^  (Dr.  Priefiley  having  fhewn  that  it  makes  the 
ftrongeft  oxmuriatic  acid):  then,  opening  the  bottle,  the  rogue  jumps  out 
and,  leaving  the  marine  acid,  takes  the  perfon  who  holds  die  bottle  by 
the  nofe,  which  he  enters,  and  jumps  down  his  throat!    Dafb.es  through 
the  membranes  of  the  lungs,  ravifhes  his  blood,  giving  him  the  moft  de- 
lightful and  ecftatic  fenfations,  fuch  as  were  received  at  the  Inftitute, — 
dancing  and  capering  to  the  well-known  tune  of  FOOLS  AtL,  FOOLS  ALL- 
Now,  as  1  have  already  fuggcfted  the  burning  of  the  enemy's  gun-boats 
I  tremble  at  the  idea  of  his  coming  over  in  boats  conflrudled  to  fail  under 
water,  navigated  by  foldiers  and  failors,  each  of  them  furniflied  with  a 
bottle  of  the  oxmuriatic  acid— which  ecliffes  the  American  plan.    The 
only  hope,  in  that  cafe,  for  our  our  fylvation,  is,  that  it  will  make  them 
dance  and  caper  fo,  that  they  will  be  utterly  exhaufltd  before  they  reach 
this  fide  of  the  water. 

This  moft  extraordinary  quality  which  the  conjurer  pcffeffes,  of  making 
our  folid,  grave,  and  frojound  philofophers  dance  fo,  would  have  alfo  the 
faaic  effect  upon  every  unin^l;  we  fliould  fee  even  the  leaft  vclutijc  of 
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I  flatter  myfelf  that  the  reader  is  now  fully  fenfible  of 
the  reafonablcncfs,  juftnefs,  propriety  and  beauty  of  my 
doctrine, — the  diftinguifliing  feature  of  which  is,  that  it 
accounts  rationally  for  all  the  phenomena.  Let  us  then 
examine  a  few  experiments,  and,  I  truft,  f  fhall  forcibly 
imprtfs  him  that  nil  the  acids  may  be  formed  into  each 
other. ——By  burning  fulphur  in  the  gafeous  oxyde  of 
azote,  they  form  together  the  vitriolic  acid.  Dy  burning 
phofphorus  in  this  gas,  they  form  together  the  phofpho- 
ric  acid  :  nitrous  gas  does  the  fame.  In  the  nitric  acid, 
applied  to  fulphur  and  phofphorus,  nitrous  air  is  formed 


the  brute  creation  [an  aft)  a  gooff,  &c.]  as  apt  at  a  jig  as  a  dancing-maftcr, 
were  it  not  that,  to  counteract  all  this  merriment,  Nature  has  formed 
two  other  conjurers,  [HEAYY  DOCS  !]  to  flop  their  capering;  for  as  fooa 
as  this  Merry  Andrew,  Oxygen,  enters  the  blood,  ready  to  receive  him 
are  two  folid  conjurers,  Carton  and  Hydrogen,  who  fcize  the  merry  tum- 
bler, chain  him  down,  and  make  him  as  quiet  as  a  moufe!  And  would 
you  believe  it,  gentle  reader!  that  this  (kipping  conjurer,  this  fourirjg 
conjurer,  is  wrapped  np  in  the  oxmuriatic,  nitric  and  vi.tr 'otic  acids  > 
which,  of  all  the  bodies  in  nature,  contain  him  in  the  greatefl  a1  undince. 
And  the  body  that  holds  the  two  fleeping  conjurers,  or  what  keeps  the 
{kipping one  quiet,  is  nothing  lefs  [Lear  it,  0  ye  fagei  /]  than  BRANDT  : — 
for  fpirits  are  formed  of  no  other  bodies  than  carbon  and  hydrogen. 
Who  would  have  fuppofed  this  ? — Go,  ye  fools !  you  are  no  pl.Uofophert. 
DouStlefe  ynr  heads  and  heels  would  have  been  fct  a  capering  with  fpi- 
rits, and  your  floraach  fet  a  griping  with  acids.  But  ye  arc  common 
mortals,  with  common  heads,  heels  and  ftomachs,— very  different  f^in, 
•ur  wife  immortalized  philosophers! 

There  is  the  fame  wonder  alfo  in  animal  putrcfaAion  : — the  body  be- 
comes highly  alkaline,  while  the  air  becomes  acid.  Then,  according  t» 
their  doSrint,  the  principle  of  alkalefcency  makes  the  air  become  acid  ; 
and  the  folid  body,  ly  parting  with  this  principle,  becomes  alkalefcenr. 
Heavens!  what  plien'.mcnt!  Is  it  poflible  to  reconcile  thefe  contr.idic- 
t'ons  fali.t  abfurditics) ?  I  call  for  an  explanation,  and  certainly  the 
philufophic  worU  ought  to  demand  one.  Hitherto  1  have  called  in  vaia, 
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"by  a  part  of  the  acid  -,  tlie  other  part  entering  the  ful- 
phur  and  phofphorus,   forming  both  the  vitriolic  and 
phofphoric  acids.     That  when  fulphur  and  phofphorus 
are  burnt  in  the  atmofphere,  the  aerial  acid  of  the  atmof- 
phere,  (that  is,  the  fixed  air)  is  condenfed,  and  forms, 
with  the  fulphur  and.phofphoius,  both  the  vitriolic  and 
phofphoric  acids.     That  when  the  oxmuriatic  gas  burns 
phofphorus  or  fulphur,  it  does  the  fame,  forming  them 
into  the  phofphoric  and  fuiphuric  acids.     Then,  cleat!?, 
the  nitric  acid  aerialized  as  the  gafeous  oxyde  of  azote 
or  nitrous  gas,  the  carbonic  acid  and  the  marine  acid, 
all  of  which  form  with  the  fulphur  and  phofphorus,  the 
vitriolic  and  phofphoric  acids.     This  is  perfectly  rational 
and  confident,  and  what  we  might  have  expected  h  priori. 
Dr.  Prieftley  ^vol.  vi.  p.  272.)  turned  a  great  quantity 
of  the  vitriolic  acid  air  into  fixed  air,  which  lime-water 
abforbed— and  the  refiduum  was  fometimes  weak  inflam- 
mable air,  and  at  other  times  fo  flightly  phlogifticated  as 
to  form  a  kind  of  azote. 

This  decompofition  of  water,  founded  upon  the  mif- 
taken  experiments  of  the  French  in  firing  hydrogen  and 
oxygen,  enters  into  every  explanation  of  chemiftry;  thus 
it  is  made  the  expounder  of  all  chemical  phenomena— »irt 
a  word,  it  is  the  great  elucidator  of  all  myfteries,  the 
bafis  of  French  chemiftry  ! Let  us  examine  fome  ex- 
periments of  Mr.  Accum,  and  alfo  of  Dr.  Briggs,  upon 
the  combuftion  of  fulphur  and  phofphorus.— Sulphur 
and  phofphorus  are  two  high  phlogiftic  bodies,  which 
will  unite  together;  but  then  it  requires  the  greateft 
caution,  at  a  temperature  not  exceeding  1 80,  and  that 
by  the  afliftance  of  water.  Upon  their  uniting,  white 
fumes  arifr,  —  which,  as  they  approach  the  air  of  the  at- 
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mofphere,  they  burn — but  not  without  they  approach  the 
ctmofpberet  as  Dr.  Briggs  allows.  For  he  fays,  "  The 
firing  only  happens  after  the  fulphur  phofphorated  hy- 
drogen reaches  the  external  gas  i" — adducing  this  as  an 
argument,  that  the  water  is  not  decompounded  according 
to  the  way  which  Mr.  Accum  explains  it.  -  For  he  fup- 
pofes  that  the  water  is  decompounded,  and  that  the  hy- 
drogen and  oxygen  efcape.  But  if  that  were  the  cafe, 
(as  Dr.  Briggs  obferves)  "  If  the  oxygen  was  alfo  allowed 
to  efcape,  we  fhould  feel  its  prefence,  from  explofon  upon 
explofton  taking  place,  immediately  after  its  leaving  the 
water,  in  company  with  the  hydrogen,  united  with  as 
much  phofphorus  as  is  fuflicient  to  fet  fire  to  the  two." 
But  no  combuftion  takes  place  till  the  fumes  have  accefs 
to  the  oxygen  of  the  atmofphere.  But,  flill  true  to  the 
French  theory,  Dr.  Briggs  fays  the  water  is  decompound- 
ed, and  its  oxygen  is  attracted  by  the  phofphorus  and 
fulphur.  According  to  this  opinion,  then,  we  fhould  by 
thefe  means  form  the  vitriolic  and  phofphoric  acids.  But 
they  are  ft.il!  fulphur  and  phofphorus.  =  By  continuing 
this  compound  in  heated  water,  we  fhould  certainly  be 
able  to  form  thefe  acids,  as  the  fulphur  and  phofphorus 
may  (in  a  manner)  be  all  aerialized  with  the  hot  water, 
and  flill  no  oxydes  in  the  water. 

But  there  is  another  huge  and  enormous  chafm  for  our 
French  theorifls  to  get  over.  If  the  drieft  fulphur  and 
phofphorus  are  cxpofed  to  a  ftrong  heat,  in  clofe  veflels ; 
either  with  pure  azote,  fixed  air,  or  hydrogen;  or  even 
in  clofe  veflels,  WITHOUT  AIR,  —  where  the  credulous 
French  maniacs  cannot  fay  there  is  the  lead  particle  of 
oxygen  •,  and,  expofed  to  a  ftrong  heat,  they  explode*... 
The  only  way  they  can  explain  this,  is,  that  this  conjurer 
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Oxygen,  c^n  penetrate  through  th«  fides  of  the  ftrongeft 
veflels.  In  fhort,  he  is  a  conjurer ;  therefore,  to  argue 
about  him  as  an  ordinary  agent,  is  not  fair.  Dr.  Briggs 
hifinuates  that  there  may  be  fome  particles  of  the  atmof- 
phere  which  may  remain  between  thefe  particles  of  ful- 
phur  and  phofphonis.  But  if  they  are  each  in  a  folid 
lump,  pray,  Do&or,  can  you  fuppofe  there  to  be  any  at. 
mofpheric  air  in  them  ?  You  may  as  well  fuppofe  the 
Moon  is  a  Chefhire  Cheefe.  Is  it  befitting  the  dignity 
of  a  rational  philofopher,  to  argue  againft  fuch  fuppo- 
Ctions  ? — But,  folid  Reader !  (for  if  thou  belonged  to 
the  aerial  tribe,  I  fhall  have  nothing  to  do  with  thee) — 
thefe  two  ftrong  phlogiftic  bodies,  by  being  united,  at 
the  moment  of  their  union  produce  a  great  degree  Q£ 
heat.  I  demonftrated  this  in  my  letter  to  Mr.  Cavendifli, 
when,  upon  fulphur  and  iron  or  copper  uniting,  at  the 
moment  of  their  union  they  heated  the  tattom  of  the 
crucible  red  hot.  My  explanation  is  this :  —  Thefe  two 
bodies  are  formed  of  a  great  quantity  of  fire,  as  the  vitri- 
olic acid  and  the  earth  of  the  metals  are  united  to  a  great 
body  of  fixed  fire..  When  they  are  thus  united  together, 
a  great  quantity  of  their  fixed  fire  is  fet  loofe ;  which  is 
in  fo  considerable  a  portion  as  to  fet  fire  to  them,  making 
an  immenfe  explofion.  But  all  this  is  effected  without 
the  aid  of  the  conjurer  OXYGEN  ;  there  is  not  the  fmalleft 
pretence  of  his  being  piefent :  fo  that,  in  this  inftance, 
they  are  hard  put  to  it  to  make  a  whale  for  the  vulgar 
herd  to  fwallow. — When  they  unite  in  heated  water,  as 
the  fire  is  generated  by  their  union,  it  aerializes  them, 
.receiving  from  the  water  the  water  of  compofition, — fo 
that  they  form  what  they  call  their  pfofpborattd  an 
pkurated  hydrogen.  But  if  they  unite  too  haftily, 
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heat  will  be  fo  considerable  as  to  make  them  explode; 
therefore  it  requires  great  circumfpe&ion  in  the  experi- 
menter. Now,  individuals  of  this  formidable  combina- 
tion !  fingly  and  colleftively,  I  challenge  you  upon  thefe 
experiments;  I  pledge  rnyfelf  to  demonftrate  the  grofs 
abfurdity  of  the  compofition  of  water,  upon  them  alone. 
/  dare  you  to  the  r0/nfotf  .«.«».e»Reader !  what  an  irkfome 
taik  have  I  undertaken,  to  force  open  thine  eyes  to  thefe 
abfurdities  !  (which  drudgery  I  have  patiently  fuftained 
for  upwards  of  twenty  years.)  But  there  is  an  old  adage 
•which  is  perfectly  applicable  to  the  bufmefs  in  hand  :— 
"There  are  none  fo  blind  as  thofe  who  will  not  fee*." 

Upon  fulphur  and  the  metals  uniting  together,  they 
each  give  out  a  great  quantity  of  their  fire  immediately 
vfron  their  unisn,  turning  the  bottom  of  the  cnucible  in- 
Jtantaneoujly  (in  a  manner)  red  hot :  and,  as  fulphur  is  the 
vitriolic  acid  united  to  a  high  faturation  of  fixed  fire, 
and  the  metals  a  metallic  earth  united  to  a  great  quan- 
tity of  fixed  fire,  we  might  a  priori  fuppofe  this.  Now, 
when  the  fulphur  and  the  metal  unite,  the  vitriolic  acid 
and  the  earth  of  the  metal  require  a  lefs  faturation  of 
fire  when  united  than  when  fcparatej  in  confequence,  a 
great  part  of  their  fire  is  fet  loofe :  as  when  fulphur  and 


•  I  hare  often  wondered  how  this  monftrous  French  theory  could 
overturn  every  thing  that  our  forefathers  have  taught  us.  And  even 
Mr.  Laviofier's  great  experiment,  which  wai  accounted  to  be  fo  decicive, 
if,  upon  inveftigation,  truly  ridiculous.  Upon  adding  the  nitrous  acid  to 
mercury,  nitrous  air  is  generated.  Now,  they  fay  that  in  the  procefr 
the  nitrous  acid  is  decompounded,  its  oxygen  going  to  form  the  calx;  but 
Mr.  Mctheric  fays,  (page  146),  "  Though  nitrous  air  is  obtained  from 
"  a  folution  of  mercury  in  nitrous  acid,  I  found  almojl  all  the  acid  in  the, 
"  folution."  And  Dr.  Fordyce  aflierts  that  he  "  found  almoji  all  tie  acid  in, 
"  the  folution  of  zinc  in  the  vitriolic  acid." 
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mercury  are  united,  (fee  page  97),  they  produce  an  ac- 
tive flame,  and  form  cinnabar.  Now,  that  the  mercury 
has  loft  its  metallic  fixed  fire  in  cinnabar,  is  certain ;  as 
its 'operation  upon  the  human  fyftem  is  fo  very  active, 
and  every  one  knows  that  mercury,  in  its  metallic  flate, 
is  perfectly  inactive.  If  there  be  any  heads  that  difpute 
it,  I  would  have  them  to  be  falivated  with  cinnabar  j  — 
and  I  am  not  without  hopes  that  the  mercury  would 
drive  out  of  them  thefe  high-flown  vagaries.  Indeed  I 
I  think  their  heads  demand  fuch  an  operation,  to  fuper- 
induce  the  faculty  of  right  reafon,  and  to  prepare  the 
mind  for  the  reception  of  every  thing  that  is  rational, 
candid  and  juft. 

This  happy  ifland,  celebrated  for  its  wifdom  and  libe- 
rality, in  the  fciences  as  well  as  the  arts — what  a  figure 
will  it  how  cut  in  the  eyes  of  ingenuous  foreigners !  •  •'•• 
The  hiftory  of  literature,  I  am  confident,  does  not  fur- 
nifli  fuch  an  example,  even  in  the  moft  barbarous  ages, 
of  difingcnuoufncfs,  infult  and  injuftice,  as  I  have  expe- 
rienced. To  what  a  dilemma  are  our  Englilh  philofo- 
phers  driven!  "  How  are  the  mighty,  fallen!"  If  they 
retain  the  lead  particle  of  honour  or  principle,  they  will 
retract  5  or  (which  is  the  fame  thing)  they  will  be  forced 
upon  a  fair,  candid,  and  public  examination  of  my  fyf- 
tems— or  be  damned. 

It  is  wonderful  how  tenacious  they  have  been  of  that 
abfurd  doctrine  of  the  compofttion  of  water — whereas,  if 
they  had  once  but  reflected  what  an  extravagant  idea  they 
were  entertaining,  and  how  every  phenomenon  in  Na- 
ture contradicted  it,  they  readily  would  have  abandoned 
it.  But,  no!  Their  conduct  in  this  inftance  was  of  a 
piece  with  all  the  extravagant  parts  of  their  fyftem, 


are  Lnputatlc  and  lunatic^  exceeding  even  the 
imaginary  flights  of  the  Arabian  Tales.  In  many  pro- 
cefles  of  chemiftry  the  fmell  of  the  nitrous  acid  appears 
:md  alfo  of  the  vittiolic  acid,  and  likevvife  the  oxmuriatic 
acid,  and  fometimes  of  the  volatile  alkali—  in  all  which 
cafes  it  is  univerfally  allowed  that  thefe  bodies  are  pro- 
lent.  Now,  the  hydrogen  gas,  from  the  folution  of  me- 
tals in  the  vitriolic  acid  and  water,  has  alwa^  a  ftrong 
hepatic  fmell,  as  Mr.  Paul  obferves  :  (fee  page  74.)  •  ' 
It  was  this  identical  hepatic  hydrogen  gas,  of  which 
the  French  made  their  boafted  experiments,  firing  it  in 
oxygen  gas:  there  was  no  acid,  it  feems;  but  water  was 
in  the  refiduum.  Now  the  hydrogen  gas  poflefled  the 
vitriolic  acid ;  then  what  became  of  it  ?  Undoubtedly 
it  efcaped  with  the  fire  in  the  combuftion  !  Then  if  we 
•are  -ceitain  that  an  acid  can  efcape  in  the  combuftion, 
-*ieetl  we  be  furprifed  at  the  acid  of  oxygen  gas  efcaping  ? 
For  here  the  £a&  is  clearly  afcertained,  of  the  vitriolic 
acid  efcaping  which  was  in  the  hydrogen  gas  ;  as  it  was 
not,  after  the  combuftion  in  the  water?  Can  any  reafon- 
ing  be  more  forcible  than  this,  ye  Laputatic  Chemifts  !— 
Dr.  Fordyce,  by  the  mod  accurate  experiments  in  difiblv- 
ing  zinc  in  the  vitriolic  acid  and  water,  found,  in  form- 
ing nine  grains  of  inflammable  air,  a  lofs  of  i|  grain  of 
the  vitriolic  acid,  which  muft,  according  to  his  experi- 
ments, have  gone  to  the  formation  of  the  inflammable 
air.—  See  the  Philofophical  T ran/a fiions for  1792,  page  382. 
As  the  gafeous  oxyde  of  azote  a£b  in  combuftion  the 
fame  as  oxygen  gas,  it  follows  that  an  elucidation  of  it 
muft  facilitate  the  elucidation  of  the  other*. 


*  Dr.  Higgins  fays,  page  164, "  Dr.  Priefllcy  has  difcovercd  a  fpcciet 
«f  nitrou*  air  which  fspporta  combpftioD,  dcdroyt  animal  life,  and  ii  co«- 
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Now  it  appears  that  this  air  is  obtained  fiom  iron* 
without  any  water.  ^  But  we  need  not  be  furprifed  that 
the  calx  of  iron  will  attract  its  phlogiflic  part,  turning 


denfible  in  water.  This  he  has  called  dephlogiflicatcd  nitrous  air.  Icon- 
fider  dephlogifticated  nitrous  air  to  be  the  laft  ftage  of  nitrous  acid,  and 
to  be  lefs  undcrftood  than  the  four  preceding.  I  expofed  four  equal  quan- 
tities of  nitrous  air  in  different  tubes,  to  a  nearly  equal  proportion  of  iren 
and  water.  la  three  weeks  the  air  was  diminilhcd  one-fixth,  and  the  re- 
fidaum  extinguifhed  a  candle,  and  reduced  common  air.  In  three  weeks 
more  it  was  reduced  about  one-fourth,  and  the  refiduum  fuffered  a  candle 
to  burn  in  it  faintly.  When  it  flood  a  fortnight  longer,  the  diminutidn 
was  nearly  one-third  of  its  bulk,  and  a  candle  burned  in  the  rcfiduum 
with  an  enlarged  flame.  I  let  the  other  tube  {land  until  the  air  contract- 
ed to  more  than  one-third  of  its  original  bulk ;  the  refiduum  was  plilo- 
gifticated  air,  and  had  the  fmell  of  volatile  alkali.  From  the  progrefs  of 
thtfe  experiments  I  did  not  hefuate  to  conclude,  but  that  which  is  called 
depKlogiflicated  nitrous  air,  is  common  nitrous  air,  deprived  only  of  a 
portion  of  its  dephlogifticated  air.  Dr.  Prieftley  found  that  nitrous  air 
which  flood  in  contact  with  iron  and  water  for  four  months,  extinguifhed 
a  candle.  He  likewife  found  that  a  candle  burned  with  an  enlarged  flame 
in  nitrous  air  which  had  been  in  contact  with  iron,  over  mercury,  about 
fix  months.  The  fame  philofopher  found,  that  nitrous  air,  expofed  to 
liver  of  fulphur  for  a  day,  was  dimiuifhed  one-third  of  its  bulk;  a  candle 
burned  in  the  remainder  with  an  enlarged  flame,  and  it  was  not  in  the 
leaft  diminifhcd  by  nitrous  air.  I  have  frequently  obferved  that  nitrous 
air,  when  reduced  to  two-thirds  of  its  bulk,,  always  admitted  a  candle  to 
burn  in  it  with  an  enlarged  flame;  but  that  in  proportion  as  it  got  below 
this  ftandard,  it  fupported  flame  fo  much  the  worfe,  until  it  was  reduced 
nearly  to  one-third,  when  it  extinguifhed  a  candle." 

Dr.  Prjeflley  alfo  fays,  in  his  6th  volume,  page  317,  "  On  the  a6th 
ef  May,  1782,  I  examined  a  quantity  of  nitrous  air,  which  had  been  con- 
fined by  mercury  with  iron  fhavings  from  the  27th  of  Augufl  preceding, 
wheo  I  found  one  half  of  it  abforbed,  and  a  candle  burned  in  the  remain- 
der better  than  in  common  air,  though  a  moufc  died  in  it;  and  yet  this  air 
had  remained  feveral  months  in  the  fame  (late,  with  rcfpect  to  quantity, 
in  which  it  was  when  I  examined  it;  fv  tkV  1  concluded  it  would  never 
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it  Into  azote.  By  wafliing  it  in  water  it  will  do  the  fame 
as  Dr.  Prieftley  has  defcribed*. 

Now  here  the  diftilled  water  robbed  it  of  its  phlogiflic 
part  j  and  if  it  be  expelled  again,  it  is  ftill  the  fame  air, 
only  more  pure  —  as  "a  candle  burnt  in  it  with  a  vivid 
flame,  as  before."  And  alfo  the  air,  left  unabforbed  by 
the  water,  was  what  they  call  azote  —  as  "  a  candJe 
went  out  in  the  remainder."  But  where  this  air  was 
not  expelled  from  the  water,  Berthollet  "  found  it  was 
nitrate  of  ammonia."  Can  any  thing  be  more  fully  and 
clearly  elucidated? — What  the  calx  of  iron  attradls  from 
this  air  is  alfo  the  nitrate  of  ammonia  j  and  the  remain* 
ing  air  is  the  fame  as  is  left  upon  agitating  water  in  it, 
I  found. 

Phofphorus  burns  in  atmofpherical  air,  in  the  temper- 
ature of  the  atmofphere  j  but  it  will  not  do  the  fame  in 
oxygen  gas,  nor  in  azote  and  oxygen  gas,  mixed  in  any 
proportion.  Alfo  Homberg's  pyrophorus  would  burn 
in  nitrous  air,  which  would  not  burn  in  the  gafeous  ox- 
yde  of  azote,  as  Dr.  Prieflley  found  :  fee  bis  6tb  volume} 


have  exthiguifhcd  a  candle,  in  confcquence  of  any  longer  continuance  in 
that  ftate.  In  thu  cafe,  however,  there  was  no  fcnfible  quantity  of  water 
at  all;  whereas  in  the  other  there  were  a  few  drops." 

See  alfo  the  fth  volume,  page  ill,  where  a  very  minute  account  is 
given  of  the  proccfs. 

•  He  fays,  (vol.  T.  page  114),  «*  On  the  I3th  of  Oiftofcer  I  repeated 
this  experiment,  by  agitating  a  quantity  of  this  nitrous  air  in  a  ftate  in 
which  it  did  not  aficA  common  air^t  all,  in  diftilled  rain  water;  and, 
expelling  the  air  immidiatily  after-wards,  a  candle  burnt  in  it  with  a  vivid 
flame,  as  before  ;  and  after  the  water  had  abforbed  what  it  would  of  the 
air,  a  candle  went  out  in  the  remainder,  fo  that  it  was,  in  all  refpe&s,  the 
fame  thing  when  it  came  out  of  the  water,  that  it  had  been  before  it  wont 
into  it." 


page  335. — Here  the  acid  of  the  nitrous  air  is  neceffary 
to  expel  the  fire  of  the  pyrophorus,  which  then  fets  fire 
to  the  whole.  If  you  drop  a  drop  of  the  nitrous  acid 
upon  pyrophorus,  it  will  turn  it  red  hot  as  a  coal,  as  Mr. 
Bewley  found  for  the  fame  reafon.  It  is  from  this  that 
nitrous  air  burns  phofphorus  fpontaneoufly,  when  the 
gafeous  oxyde  of  azote  will  not  *. 

What  canfl  thou  fuppofe,  Reader,  when  they  are 
obliged  to  fet  afide  the  moft  obvious  and  clear  explana- 
tions ?  Thou  mayeft  eafily  put  it  to  the  ted  of  experiment. 
Take  a  few  drops  of  the  fineft  oil,  and,  with  the  aid  of 
a  little  cotton  wick,  burn  it  in  oxygen  gas,  and  the  gas 
will  be  turned  into  fixed  air.  Burn  the  fame  quantity 
of  oil  in  the  nitrous  oxyde  of  azote,  and  the  gas  will  be 
turned  into  the  nitrous  acid,  nitrous  air,  -and  azote.  In 
both  cafes  they  will  burn  with  fimilar  brilliancy,  very 
different  when  the  oil  burns  in  atmofpherical  air.— »-Now, 
my  good  Reader,  what  has  become  of  the  oil's  carbon? 
The  oil  is  equally  confumed  in  both  combuftions.  In- 
deed, as  Dr.  Prieftley  fays,  "  they  burn  like  each  other." 

I  fee  from  the  Reviews,  that  Dr.  Black  and  his  Editor 
are  afigry  at  our  aerial  chemifts,  in  attempting  to  carry 
(his  wild  French  theory  into  the  different  phenomena  of 


*Dr.  Prieftley  fays,  vol  ii.  pp  130,  131 :  "  In  older  to  judge  how 
far  an  acid  prevailed  in  this  air  from  fpirit  of  nitre  and  oil  of  turpen- 
tine, I  put  alkaline  air  to  it ;  when  inftantly  a  white  cloud  was  pro- 
duced, which  rofe  to  the  top  of  the  vciTcl Repeating  this  experi- 
ment fome  time  afterwar  ds,  about  one-fourth  of  the  m-xrure  of  this  air 
and  alkaline  air,  difappearcd  upon  their  being  put  together.  Half  of 
the  remainder  was  abforbcd  by  water ;  and  in  this  fecor.d  remainder^ 
which,  by  its  rednefs,  on  being  expofed  to  common  air,  appeared  to 
be  confulerably  nitrous :  a  caiidlc  burr.c'i  with  a  beautifully  enlarged 
flame." 
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nature,  feeing  that  I  have  fhewn  their  attempts  to  be  ab- 
furd  and  abortive.  But  I  had  (hewn  it  equally  as  abfurd 
in  accounting  for  the  phenomena  in  the  elabaratory.  At 
lead,  now  I  think  I  have  done  it  fo  completely,  that  the 
fervum  pecus  muft  open  their  eyes ;  the  whale  will  be 
no  longer  fwallowed.  CRAM  will  be  no  longer  the 
order  of  the  day;  but  REASON,  COMMON  StNSE  and 
JUSTICE,  will,  I  hope,  affume  its  place. 

The  Critical  Review  alfo  fays,  "  The  chemical  natures 
of  phofphorus  and  ardent  fpirits  are  admirably  explained ; 
and  under  the  latter  head  we  find  a  full  account  of  aethers, 
which,  in  Dr.  Black's  opinion,  differ  from  alcohol  only 
in  containing  a  proportion  of  the  acid  uncharged  with 
the  alcohol."  Now  I  think  they  are  neutralized,  which  I 
have  urged  as  an  argument  againft  the  French  theory;  and 
let  me  aflc  Mr.  Davy  if  the  nitrate  of  ammonia  is  decom- 
pounded by  barely  volatilizing  it  ?  It  being  formed  of 
the  two  moft  volatile  bodies  in  chemiftry,  fhould  not  the 
aethers  alfo  be  decompounded  ?  No.  If  there  exifts  a 
fa£l  in  chemiftry,  they  are  the  acid  and  the  volatile  alkali, 
in  one  cafe;  and  the  acid  and  the  alcohol,  in  the  other, 
:uft  volatilized  into  the  (late  of  gas.  There  is  no  mote 
decompofition  of  their  fuppofed  elements,  than  there  45 
of  water  being  evaporated.  Dr.  Black  fays  that  oil  be- 
comes rancid,  he  thinks  by  abforbing  oxygen.  This 
fourlng  conjurer^  inftead  of  a£ling  the  part  of  a  fouring 
acid,  here  then  muft  aft  as  a  heating  alkali.  But  will 
not  acids,  ye  conjurers!  take  off  this  rancidity  of  oils  ? — 
Mr.  Henry  found  that  fixed  air  would  take  off  their  ran- 
cidity. The  oxygen  gas  a£ls  by  communicating  to  the 
oil  its  fixed  fire,  by  that  means  becoming  itfelf  fixed  air, 
and  thj  oil  becoming  both  hot  and  naufeous,  from  re- 
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cefving  this  additional  fire.      Dr.  Black  '  fufpe&s  that 
manganefe  attracts  azote  from  the  air ;  and  this  is  ren- 
dered probable  (they  fay)  by  an  obfervation  of  Sequin, 
•who  found  manganefe  to  yield  azotic  gas  in  low  heats.' 
Does  not  this  inconteftibly  prove  to  thee,  Reader,  that 
in  thefe  '  low  heats'  its  fixed  air  only  gets  a  faturation  of 
fire,  fo  as  to  form  azote,  and  not  oxygen.     But  if  thou 
wilt  take  pieces  of  the  fame  manganefe,  by  giving  each 
piece  different  heats,  thou  wilt  receive  fixed  air,  azote, 
and  oxygen  gafles,  —in  fuch  degree  as  thou  pleafeft  to 
proportion  thy  heats.     According  to  Dr.  Black,  white- 
lead  is  not  a  pure  oxyde,  but  in  fome  meafure  a  carbon- 
ate.    This,  I  think,  I  have  fully  and  clearly  elucidated. 
But  take,  Reader,  this  "  white  carbonated  lead,"  and 
roaft  it  for  48  hours  in  clofe  veflels,  and  thou  wilt  turn 
all  this  fixed  air  into  oxygen  gas  and  azote.— —All  thefe 
quotations  are  taken  from  the  Critical  Review  for  June, 
1 804,  which  concludes  with  a  bright  fimily,  as  they  fup- 

pofe ;  but  I  think  it  a  very  dark  and  black  one. They 

fay,  "  The'  new  chemical  fyftem  of  the  French  philofo- 
phers  refembles  the  Gehlus  of  the  Arabian  Nights  Enter- 
tainments :  when  introduced  he  is  a  vaft  cloud  of  fmoke, 
which  obfcures  every  object."  He  has  done  that  with  a 
vengeance  !  He  has  obfcured  and  taken  away  the  wits  of 
our  poor  philofophers,  arftkleft  nothing  in  their  place 
but  blacknefs  and  ten-fold  darknefs.  I  flatter  myfelf,  how- 
ever, that  I  have  routed  (C  the  Genius"  that  I  have  diffi- 

pated  the  "fmoke"  and  made  all  as  clear  and  as  bright 

1  j      i  *' 

as  the  noon-day ! 

Indeed,  fome  years  ago,  I  compared  the  French  theory 
to  an  Arabian  tale ;  for  it  is  an  aerial  fabric,  and  is  rich 
in  all  the  wild  extravagancies  that  diftinguifh  an  eaftern 

Hh 
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ftory*.     Like  an  Arabian  tale,  too,  it  is  the  fubUmity  of 
•nonfenfe  ! 

The  volatile  falts  in  the  bile  become  cauflic  by  being 
fcxpofed  to  the  atmofphcre.  Here,  then,  according  to 
them,  the  bile  acquires  its  caufticity  from  imbibing  oxy- 
gen. If  the  volatile  falts  be  prepared  with  quick-lime, 
they  attract  the  fire  of  quick-lime,  and  likcwife  become 
cauftic.  How  then  could  they  get  oxygen  from  quick- 
lime ?  My  theory  fays,  Both  thefe  phenomena  jre  produced 
from  Jtxed  fire,  which  the  bile  got  from  the  alry  and  the 
volatile  falts  got  from  the  lime.  Can  any  thing  be  more 
rational  and  beautiful ! 

From  the  circumftance  of  Lavoifier  taking  up  the  doc- 
trine of  latent  heat,  of  which  Dr.  Black  fuppofed  himfclf 
'the  father,  and  who  is  fo  extolled  as  a  profound  chc- 


*  I  cannot  refrain  from  giving  the  EXULTATION  of  the  Reviewers. 
— "  The  fubjeel  of  balloons  (fay  they)  is  alfo  introduced;  and  we  find, 
with  peculiar  fatisfadion,  that  the  rcafon  which  we  alkdged  very  early 
againfl  their  probable  utility,  arc  the  fane  which  DoSor  Black,  with  his 
Ufual  predfion,  has  urged.  We  muft  be  allowed,  with  confcious  pride,  to 
affume  this  credit;  while  every  witling,  every  infignificant  fcribbler, 
fcems  anxious  to  '  moot  his  bolt'  at  a  Reviewer."  — —  Indeed  it  is  hard 
that  thofe  learned,  froftnnJt  and  impartial  critics,  fhould  be  thus  ufcd. — 
Whether  Dr.  Black  or  the  Reviewers  had  firft  the  honour  of  thefe  tvift 
arguments,  Time  muft  develope.  But  let  them  have  the  honour  of  it 
i»  their  own  element,  (AERIAL).  With  every  man  of  foliJ  fenfe,  how- 
ever, that  I  have  converted  with,  tne  fuppofition  of  utility  was  ridiculous 
in  the  extreme!  But,  in  ihort,  this  is  a  balloon  age.  .  .  .  You  fee,  Mr. 
Critics,  that  I  do  not  omit  mentioning  any  thing  for  your  honour:  but 
your  treatment  of  me  has  been  very  different.  The  fame  of  your  wif- 
4om,  io  this  balloon  e«fe,  fliall  be  tranfmitted  to  future  ages,— to  terrify 

*  every  witling"  who  dare  oppofe  himfelf  to  your  authority,— yea,  every 

*  infignificant  fcribbler"  who  fcall  prefume  to  "  fhoot  his  bolt"  at  your 
cwpyreal  chair — a  chair  encircled  with  Wjfdom,  Candour,  H»»»ur, 
bttcgrity  sod  JuAicc,  enough  t«  frigkten  the  2)i*Ut  .hi»fclf ,' 
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mift,  became,  in  confequence,  a  warm  partizan  of  the 
French  doctrine.     When  fpeaking  of  the  metals  giving 
out  violent  heat,  he  fays  it  is  owing  to  their  latent  heat 
efcaping.     He  might  as  well  have  faid,  latent  fo/Iy.=* 
Doctor  Crawford,  who,  along  with  Dr.  Irving,  were  the 
fathers  of  the  do&rine  of  different  bodies  having  different 
capacities  for  heat,  (hewed  that  the  calx  of  a  metal  had  a 
confidcrably  greater  capacity  for  heat  than  in  its  metallic 
ftate.     Now,  if  Dr.  Black,  who  acknowledged  this  ca- 
pacity, had  but  afked  himfelf  the  queftion,  he  muft  cer- 
tainly have  pronounced,  that  the  metals  had  not  acquired 
greater  metallic  properties  by  giving  out  this  heat.     But,  in 
(hort,  this  latent  heat  has  been  a  latent  clofet,  to  conceal 
latent  ignorance.     Know  this,  Reader,  (and  perform  the 
experiment  thyfelf,  without  trufting  to  any  prejudiced 
French  votarifts),  that  iron,  when  violently  hammered,  <will 
become  red  hot ;  and  that,  after  the  operation ,  this  iron  •will 
be  found  lefs  duclile*  ;  and  befides,  it  •wi//,  with  the  vitri- 
olic acid  and  water,  give  out  lefs  hydrogen.    The  ingenuous 
Reader  will  be  fatisfied,  that  this  muft  be  owing  to  its 
lofing,  by  its  hammering,  a  part  of  its  phlogifton.     The 
adverfaries  of  this  h'ypothefis  pretend  that  the  refult  is  to 
be  attributed  to  a  partial  calcination,  the  iron  imbibing, 
during  the  hammering,  oxygen  gas.     But  I  have  fliewn 
the  contrary  in  my  Chemical  E/ays,  to  which  I  refer  the 


•  Is  it  not  well  known  to  every  common  artist,  that  'ron,  by  being 
violently  hammered,  becomes  lefs  duclile  ;  and,  in  order  to  restore  i's 
ductility,  it  muft  be  heated  in  the  fire  again.     Alfo  it  is  equally  well 
known,  that  the  more  a  metal  is  metallized — that  is,  the  further  re- 
moved ft-om  a  calx, — the  more  du&ile  it  is.    But,  in  short,  this  Frecch 
theory  (bikes  againft  all  the  rnoft  obvious  and  the  mod  fii  u  ly-cfta— 
Wifhed  fa#«,  making  White  BLACK. 
H  h  2 
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Reader. — Now  « it  is  owing  to  the  latent  heat  efcaping.' 
I  am  certain  of  one  thing«~If  thefe  philofophers  pofiefs 
any  fenfe  or  reafon,  the  French  theory  has  made  them 
become  latent ,-  (id  eft),  thefe  excellent  qualities  are  no 
where  to  be  feen,  felt,  or  underjlood.  Pray,  Meflieurs 
Crammers  and  Crammed,  (the  Deceivers  and  the  Deceived) 
if,  even  in  clofe  veflels,  I  mix  mercury  with  melted  ful- 
phur^they  will  produce  inflammation:  and  a*  Mr.  Proud 
fays,  (fee  page  97),  "  The  mercury  is  not  oxygenated  in 
cinnabar."  Therefore  to  {hew  that  it  has  loft  fomething 
more  than  its  latent  heat,  I  would  have  our  philofophers 
who  can  fuffer  fo  much  cramming,  to  be  crammed  with 
cinnabar ;  in  which  cafe  I  am  not  without  hopes  that  the 
falivation  produced  would  difcharge  all  thefe  crudities 
with  which  their  poor  weak  heads  have  been  for  thefe 
twenty  years  opprefled.  They  all  require  a  thorough 
falivation  or  cleanfing ;  for  it  is  not  all  ignorance,  but  in 
part  it  is  the  leaven  of  an  illiberal  temper,  malevolence, 
jealoufy  and  injuftice. 

Whether  indeed  Mr.  De  Luc  or  Dr.  Black  is  the  father 
of  this  do&rine  of  latent  heat,  I  prefume  not  to  judge, 
being  ignorant  of  the  facts  upon  which  they  refpedlively 
found  their  priority  ;  but  I  lament  that  Dr.  Black  mould 
be  fo  puffed  up  with  a  difcovery  which  is  no  better  than 
an  ignis  fatuus,  a  Will  TV? the  Wifp  ! 

I  think  I  have  fufficiently  proved,  that  when  the  gafe- 
ous  oxyde  of  azote  is  formed,  there  is  HO  decompofitiou 
of  water  in  the  procefs — that  abfurd  doftrine  which  they 
have  recourfe  to  on  every  occafibn,  when  they  undertake 
to  explain  the  phenomena.  Now,  can  the  moft  bigotted 
and  credulous  fuppofe,  —  that  when  the  nitrous  air  is 
formed  into  the  gafeous  oxyde  of  azote,  from  fuiphur. 
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and  Iron,  and  alfo  liver  of  fulphur,  that  water  is  decom- 
pounded in  the  procefs  ?     But,  (to  nail  them  cbfe/y,  to 
force, them  to  reafon)  Mr.  Kirwan  turned  nitrous  air  into 
the  gafeous  oxyde  of  azote,  by  mixing  it  with  hepatic 
air — that  isy  their  fulphuratcd  hydrogen  gas.     Now,  in 
this  gas  there  is  no  water:    they  fay,  therefore  none  to 
decompound  i  and  its  formation  then  could  not  be  from  the 
decompofition  of  water.    It  is  tiuly  too  ridiculous  a  do£bine 
to  watte  fo  much  time  upon  !  For,  in  (lead  of  the  nitrous 
air  receiving  oxygen,  it  muft,  according  to  them,  have 
parted  with  oxygen,  to  unite  with  the  hydrogen,  which 
kept  the  fulphur  aerialized,  as  the  fulphur  was  precipi- 
tated he  found  :.  Theiefore  it  muft  have  united  with  the 
oxygen  uf  the  nitrous  air,  and  formed  with  it  water, 
according  to  the  French  creed,  the  immortal  theory  ! — 
Hence  it  follows,  that  the  needles  in  Dr.  Prieflley's  ex- 
periments, when  they  formed  nitrous  air  into  the  gafeows 
oxyde  of  azote,   mult  have  furnifhed  the  hydrogen  to 
unite  with  the  nitrous  air  neceiTary  to  form  it,  alias  the 
phlogifton,  turning  the  acid  air  from  four  to  fweet,  that 
is,  neutralizing  the  acid.     And  this  forcibly  teacheth, 
that  bodies  becoming  fweet  is  by  phlogifton,  or  fixed 
fire  forming  the  faccharine  principle.     Now  all  this  is 
written  in  as  plain  characters  as  A,  B,  C.;fo  pfainy  that 
*  he  that  runs  may  read.' 

In  Nit-boffin's  Journal  for  Augnjl,  1804,  Dr.  Thomfon 
has  given  a  long  dUTertation  upon  the  oxydes  of  lead^ 
which  I  (hull  examine. — He  begins  by  noticing  the  yel- 
low oxyde,  (nutjjeat),  concerning  which  he  fays,  "  But 
theeaGeft  method  of  forming  it,  is  to  diflblve  lead  in  ni- 
tric acid."  Notwithstanding  the  prefent  aflertion,  this 
wpjjecct  yields  air,  onC'hiilf  of  which  is  f.xed  air,  accord- 


ing  to  Doftor  Prieftley's  experiments:  (fee  page  IT.)  — 
Whether  the.calx  of  lead  contains  the  nitric  acid  or  the 
carbonic,  by  heat  they  are  in  part  diflipated ;  an'd  what 
carmot  be  driven  off  by  heat,  the  refiduum  Dr.  Thomfon 
calls  the  calx's  oxygen  :  But  what  authority  has  he  for  it  ? 
Why,  none.  When,  by  mere  heat,  the  yellow  oxyde  is 
•btained  from  the  nitrates,  he  is  obliged  to  fay,  "  But 
**  the  lofs  of  weight  fuftained,  is  ufually  greater  than  it 
"  ought  to  be."  Thus,  their  experiments  arc  conftantly 
at  variance  with  their  theory  ! 

Mr.  Prouft,  who,  in  fpite  of  his  attachment  to  the 
Fiench  theory,  is  certainly  a  very  ingenious  chemift, — 
fays  that  he  has  made  an  oxygen  of  lead,  with  only  five 
per  cent,  of  oxygen,  while  he  fuppofes  the  yellow  con- 
tains ten  per  cent.  This  Dr.  Thomfon  endeavours  t» 
account  for. 

The  great  Schcele  has  difcovered  what  is  called  a  par- 
ticular oxyde.  The  Doctor  fays,  "  When  diluted  nitric 
"  acid  is  poured  upon  red  lead,  the  greater  part  of  the 
"  oxyde  is  diffolved ;  but  a  brown  powder  remains  bc- 
'•  hind,  which  is  not  a£ted  upon  by  the  acid."  This 
brown  powder  is  fuppofed"1  to  contain  twenty  per  cent. 
of  oxygen.  Red  lead  is  clearly  formed  by  the  procefs 
of  calcination,  the  fire  uniting  to  the  acid  in  the  calx ; 
and  that  part  which  has  received  the  greateft  quantity 
of  fire,  is  not  foluble  in  the  diluted  nitric  acid.  It  was 
for  this  reafon  that  J.  L.  Gay  Lupac,'  (fee  Nlcholfotfs 
Journal  for  Augujl )  found  that  the  red  calx  of  iron  is 
fooner  precipitated  from  its  folution  in  the  acids  than 
the  black  calx.  But  all  this,  according  to  their  theory, 
•ought  to  have  been  different ;  for  Mr.  Lavoifier's  theory 
fjys,  before  a  metal  will  diflblvc  in  acids  it  muft  be  an 


C    239   ] 

•xydc ;  but  here  the  calces  molt  oxygenated  appears  the 
leaft  foluble  in  acids.  But  rny  theory  fays,  that  the  more 
a  calx  is  calcined,  the  more  foluble  it  is  in  acids:  as  gold, 
it  requires  the  powerful  action  of  two  acids ;  but  even 

'the  acetous  acid  will  diflblve  it  when  it  is  a  calx. 

Therefore,  clearly,  we  have  a  right  to  fuppofe  that  the 
brown  oxyde  of  lead,  and  the  red  oxyde  of  iron,  arc 
calces  the  leaft  calcined  j  that  is,  more  inclining  to  the 
metallic  ftate : — And  as  the  metallic  ftate  is  a  thorough 
faturation  of  fixed  fire,  therefore  thefe  calces  poflcfs  a 
fmall  faturation  of  fire ;  fe  much  fo,  that  when  heat  is 
applied  to  the  brown  oxyde,  it  gives  out  20  per  cent,  "of 
a  fire  air,  which  they  abfurdly  call  oxygen  gas.  The 
nitric  acid,  together  with  the  carbonic  acid  in  the  lead, 
are  expelLd  by  the  heat,  fo  highly  neutralized  and  fatr- 
rated  with  this  fire  as  to  produce  this  air.  But  if  the 
calces  were  not  expofed  to  a  long  and  repeated  a&ion 
of  fire  for  forty-eight  hours,  thefe  acids  would  be  expel- 
led by  the  heat,  as  the  nitric  acid  and  water,  and  as  the 
fixed  air  and  water.  But  fometimes  thefe  acids  get  fo 
flight  a  faturation  of  fire  as  to  form  only  azote. — (See 
page  n.) 

They  have  all  along  taught  that  the  lead  and  iron  in 
thefe  high  calcinations,  or  long  expofure  to  the  aftion 
of  fire,  were  in  receiving  oxygen  gas  from  the  atmof- 
phere.  But  the  oxygen  gas  received  from  the  lead  is  a 
different  air  from  the  atmofphere,  as  we  have  fhewn  in 
page  218. — Let  us,  however,  fee  how  it  is  made*;  and 
then,  reader,  thou  wilt  be  qualified  to  judge  for  thjicif. 


*  Dr.  Walfon's  third  volume  of  Chemical  E/ays,  contains  the  fot- 
lewing  interefting  particulars, "  The  furnace  is  very  like  a  b*icrc* 

«T«B  ;  it*  rauUcd  roef  is  not  at  a  great  diila^cc  from  the  bottm  «r 
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Now,  reader,  ferioufly  reflect.— Here  is  the  yellow 
calx  of  lead,  tvhich  they  allow  is  thoroughly  calcined; 
and  then,  the  Dodor  fays,  "  it  is  thrown  back  again  into 
*•  the  furnace,  and  being  conftantly-  ftirred,  fo  that  all  its 
"  parts  may  be  expofed  to  the  action  of  the  flame  of  the 
*'  pit-coal,  in  about  48  hours  it  becomes  red  lead,  and 
"  is  taken  out  for  ufe." Again :  confider  the  make  of 


floor;  on  each  fide  of  the  furnace  there  arc  two  party-walls,  riling 
from  the  floor  of  the  furnace,  but  not  reaching  to  the  roof.  Into  the 
intervals  between  ihefe  walls,  and  the  fides  of  the  furnace,  the  pit-coal 
i»  pat, — the  flame  of  which  being  drawn  over  the  party -walls,  and 
firikicg  upon  the  roof,  is  from  thence  reflected  down  upon  the  lead, 
which  it  placed  in  a  cavity  at  the  bottom,  by  which  means  the  lead  is 
foon  melted.  The  furfacc  of  melted  lead,  when  expofcd  to  the  open 
air,  inftantly  becomes  covered  with  a  duflcy  pellicle;  and  this  pellicle 
being  removed,  another  is  formed  ;  and  thus,  by  re-rnoviitg  tho  pellicle 
aa  faft  as  it  forms,  the  grcateft  part  of  the  lead  is  changed  into  a  yel- 
lowifli  green  powder.  This  ycllowifh  powder  is  then  ground  very  fine 
in  a  mill,  and  beicg  warned,  in  order  to  fep*rate  it  from  fuch  parts  of 
the  lead  as  are  fall  in  their  metallic  Aatc,  it  becomes  of  an  uniform 
yellow  colour;  and  when  it  is  dried  to  a  proper  confiftency,  it  is  thrown 
back  again  into  the  furnace,  and  being  conftantly  ftirretl,  fo  that  all  its 
parts  may  be  expofcd  tn  the  action  of  the  flame  of  the  pit-coal,  in  about 
48  hours  it  becomes  red  leatf,  and  is  taken  out  for  ufe. 

"The  colour  of  the  red  lead  admits  fome  variety,  which  is  occafioned 
by  the  different  degrees  of  heat.  If  the  heat  is  too  fmall,  inftcad  of 
red  it  is  yellow  or  orange- coloured  ;  if  it  is  too  great,  the  red  colour  is 
changed  into  a  dirty  white :  between  thcfc  two  extremes  it  is  fubjeft 
to  fomc  diverfity  of  fiiades  of  red,  which  cannot  well  be  noticed  or  de- 
fcribed,  except  by  thofc  who  are  engaged  in  the  making  of  it. 

"  It  has  been  ificrtcd  that  the  reverberation  of  the  flame  and  fmoke 
upon  the  furface  of  the  lead,  is  not  a  nccefiary  circumflancc  in  giving  it 
a  red  colour,  but  that  it  will  acquire  this  colour  by  a  long  calcination, 
without  coming  i»  contact,  with  the  flame.  The  truth  of  this  affertion 
1  think  may  be  doubted.  I  have  more  than  once  calcined  lead  for  above 
4o  hours,  without  furring  the  flame  of  ihe  fire  to  touch  it  during  a«y 
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the  furnace ;  and  it  muft  clearly  appear  to  thee  that  its 
conftruclion  is  folely  for  the  purpofe  of  expofing  the  yel- 
low f  alx  to  the  flame  of  the  pit-coal^  and  not  to  the  air, 
otherwife  this  furnace  would  be  a  bad  contrivance  for 
that  purpofe.  The  furnace  is  fo  conftrutled,  that  the 
flame  is  reverberated  upon  the  metal ;  and  what  is  flame, 

but  the  carbon  of  the  coal,  turned  into  actual  fire  ? 

It  follows,  then,  that  the  air  in  the  furnace  muft  be  turn- 
ed into  fixed  air ;  for  the  lead  turns  into  the  yellow  calx 
the  beft  in  the  open  air,  (if  it  be  heated  enough),  where 
it  has  free  aecefs  to  it  in  a  pure  ftate.  But  to  be  turned 
into  red  lead,  it  requires  the  flame  to  be  REVERBERATED 
UPON  IT.  Hence  it  is  moft  manifefl  how  neceflary  the 
flame  is  in  forming  red  lead,  for  without  it  there  is  only 
a  calx  of  *"a  dirty  red'  formed.  Dr.  Watfon  fays,  (page 
326,)  "  The  lethnrge  which  is  firft  formed,  is  whitifh; 
that  which  experiences  a  greater  degree  of  heat,  is  red." 
Now  can  any  facls  declare  more  forcibly,  that  the  calx  of 
lead  acquires  Its  red  colour  from  fire  ? 

But  only  attend  to  the  procefs  of  making  colcothar,  or 
the  red  calx  of  iron :  what  an  immerifely  ftrong  heat  is 
required  !  (See  the  procefs  in  many  of  the  old  Pharma- 
cop?eia.r.)  Dr.  Thomfon  fays,  "  The  red  oxyde  of  lead 
does  not  feem  capable  of  combining  with  acids.  Many 
acids  indeed  a£l  upon  it,  but  they  always  begin  by  re- 


part  of  the  procefi;  but  by  this  method  I  could  never  obtain  any  thing 
better  than  a  dirty  red,  rcfembling  the  red  of  brickduft,  whkh  is  very 
different  from  the  colour  of  red  lead;  and  even  this  dirty  red  was 
changed  into  a  yellow  colour,  by  augmenting  the  degree  of  heat  with 
which  the  lead  had  been  calcined.  The  method  of  making  red  lead  is 
very  well  underftood  in  England  and  Holland,  but  not  in  France;  and 
the  French  workmen  arc  of  opinion,  that  it  cannot  be  made  by  the 
Same  of  wood  fires. ' 

if 
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ducing  it  to  the  ftate  of  yellow  oxyde.  The  fixed  alka* 
lies  do  not  alter  its  colour,  but  they  gradually  diflblve  it. 
From  this  folution  it  is  thrown  down  always  in  the  ftate 
of  yellow  oxyde:  Hence  it  muft  lofe  oxygen  during  the 
folution." 

Now,  I  would  afk  Dr.  Thomfon  this  queftion  —  If 
the  acids  are  more  txygenated  after  diffelving  it  ?  (as  they 
ought  to  be,  according  to  the  French  theory.)  And  alfo, 
What  becomes  of  the  oxygen,  ivhen  the  alkalies  diflblve  it  .*— 
Has  he  fagacity  to  find  it  out  ? 

He  now  treats  of  letharge,  which  he  fays  contains  four 
per  cent,  of  fixed  air.  Let  us  confider  what  letharge  is. 
It  is  the  calx  of  lead,  formed  by  a  ftronger  heat,  fo  as 
that  the  calx  gets  in  part  vitrified. — Dr.  Watfon,  while 
fpeaking  of  letharge,  which  is  made  by  lead  being  cal- 
cined in  a  very  ftrong  heat,  in  order  to  get  the  filver 
from  it,  fays,  "  The  letharge  which  is  firft  formed,  is 
41  whitifli ;  that  which  experiences  a  greater  degree  of 
*'  heat,  is  red."  The  velTcl  in  which  this  calcination  is 
conducted,  the  Doctor  fays,  "  is  of  a  mallow  form,  that 
"  a  large  furface  of  the  melted  mafs  may  be  expofed  to 
4<  the  air."  Very  different  from  the  furnace  which  is 
to  make  the  minium  !  In  one  cafe  the  defign  is  to  ex- 
pofc  the  furface  of  the  lead  to  the  air,  which  is  to  make 
the  letharge ;  the  other,  to  make  the  minium,  is,  clearly, 
to  expofe  the  lead  to  the  flame.  Juft  the  reverfe  ofivhat 
this  wonderful  French  theory  teaches !  Minium,  after  it  is 
made,  may  be  eafily  converted  into  letharge;  and  without 
parting  with  its  air,  by  being  expofed  to  a  ftrong  heat  its 
fixed  firs  is  burnt  or  fet  free,  leaving  its  fixed  air  it  wap 
united  to  in  the  lethaige.  Need  we  be  furprifed  at  this, 
when  the  electric  fpark,  taken  in  the  atmofpheric  air, 
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will  burn  or  fet  free  its  fixed  fire,  leaving  its  rich  part, 
its  oxygen  gas,  in  the  ftate  of  fixed  air. 

But  I  fhould  think  my  candid  reader  would  declare  it 
to  be  unnecefiary  for  me  to  fay  any  more.  Neverthelefs, 
I  (hall  quote  a  paflage  from  my  Thoughts  on  Aivt  publifh- 
ed  in  1785*.  But  our  theorifts  then  would  not  liiten  to 
the  voice  of  reafon. 


*  "  Here  we  fee  the  quiefcent  fire  of  the  air,  and  the  quiefcent  fir«. 
of  the  lime,  producing  the  feme  effect;  but  the  latter.being  in  a  mors 
loofe  active  ftate,  produces  more  active  effects,  if  the  volatile  falts  of  the 
bile  arc  expofed  to  the  air,  they  will  attract  the  quiefcent  fire  of  the  air, 
and  become  cauftic.  If  volatile  falts  be  prepared  with  quick  lime,  they 
attract  the  fire  of  the  quick  lime,  and  likewife  become  cauftic.  The 
calces  of  metals,  mi.iium  for  inftance,  which  is  well  known  to  .be  the 
calx  of  lead  with  a  quantity  of  fire  in  it,  which  it  received  in  its  calcina- 
tion; by  mixing  it  with  the  fal  ammoniac  it  will  decompound  the  fait, 
fetting  free  the  volatile  alkali,  which  is  owing  to  the  fire  of  the  minium 
.  having  a  great  degree  of  attraction  for  the  volatile  alkali,  and  aided  by 
the  minium's  attraction  for  the  marine  acid;  fo  that  both  acting  together, 
decompound  the  fait.  It  could  not  be  altogether  from  the  minium  having 
a  fuperior  attraction  for  the  marine  acid ;  for  the  volatile  alkali  will  de- 
compound a  folution  of  lead  in  the  marine  acid. 

"The  calx  of  lead,  formed  by  the  fire  into  either  minium  or  litharge,, 
will  decompound  the  fal  ammoniac.  But  if  either  of  them  he  diflblved 
in  an  acid,  and  then  precipitated  by  the  volatile  alkali,  the  alkali  will 
unite  with  the  acid,  and  the  fixed  air  of  the  alkali  will  unite  with  the 
calx.  But  if  we  apply  this  calx,  which  has.now  got  fixed  air,  inftead  of 
the  fire,  (which  the  acid  robbed  it  of  when  firft  difiblved  in  it,)  it  will 
not  decompound  the  fal  ammoniac.  Therefore  this  clearly  proves,  that 
when  the  calx  is  united  with  a  quantity  of  fire,  the  volatile  alkali  of  the 
ammoniac  will  attract  it  fo  as  to  part  with  its  acid;  but  when  the  cak  is  • 
united  with  fixed  air  inftead  of  fire,  the  alkali  of  the  ammoiiiac  will  not 
have  fo  ftrong  an  attraction  for  it  as  to  part  with  its  acid. 

"  The  calces  of  metals  poffefs  a  quantity  of  fire— yet,  by  expofure  to 
fixed  air,  the  air  will  not  be  attracted  by  the  calces  fo  as  to  difiodgc  tke 
fire  ;  but  a  ftronger  acid  will  diflodge  it. 


C    244    3 

Now  here,  beyond  all  doubt,  the  minium  juft  a&s 
the  fame  part  as  lime  does  —  a  well-known  fact:  and 
even  you,  Dr.  Thomfon,  at  length  admits  that  the  lime- 
contains  light.    And  you  fay,  that  "  Fourcroy,  on  the 
authority  of  Vanquelin,  affirms,  that  fulphur  takes  fire 
when  triturated  with  brown  oxyde  of  lead  ;"  at  the  fame 
time  you  muft  know,  that  fulphur  takes  fire  when  tii- 
turated  with  lime.     Therefore  I  think  I  may  be  allowed 
to  fay,  that  when  the  fixed  alkalies  diflblve  the  brawn 
oxyde  of  lead,  a  double  attraction  takes  place  ;  the  alka- 
lies attract  the  fire,  and  the  oxydes  of  lead  attract  the 
fixed  air  of  the  alkali  j  which  maybe  got  from  them  again 
by  fire,  expofing  the  yellow  oxydes  to  heat.  Ye  bigottcd 
chemifts!  can  you  defire  a  train  of  more  rational  reafon- 
ing  than  this, — which  is  without  a  chafm  or  a  flaw!     Lc 
your  prejudices  ever  fo  ftrong,  you  mujl  open  your  eyes. 

It  is  really  a  curious  fact  in  the  hiftory  of  human  na- 
ture, how  men's  fenfes  can  become  fo  abjectly  depraved 
as  to  be  fubfervient  to  fuch  grofs  hypothefes  as  they  are 
compelled  to  have  recourfe  to  in  their  explanations. — — 
Mr.  Morveau,  that  wild  theorift,  whom  Mr.Kirwan  com- 
pliments with  being  a  phalanx  b'nnfelf,  at  the  fame  time 
that  he  calls  upon  him  emphatically  to  clear  up  the  diffi- 
culties, and  to  give  intelligible  explanations  (otherwife 


"Though  the  calces  have  an  attraclitn  for  fixed  air,  viz.  \\hcn  a 
folution  of  them  is  decompounded  by  the  volatile  alkali;  and  .ii. 
the  atmofphere  is  capable  of  giving  fixed  air  to  bodies,  viz.  in  quick- 
lime, when  expofed  to  it;  yet  the  calces,  when  cxpofcd  to  the  atmof- 
phere,  arc  not  decompounded. 

"  As  quick-lime  will  road  an  egor, — therefore,  agreeably  to  Doctor 
Bhck'»  theory,  it  muft  do  it  by  attracting  its  fixed  air;  but  thin  a  com- 
mon fire  muft  likewifc  roaft  it,  from  exrtll'r.g  it*  fixed  air,— as  the  i.nvi 
and  fire  equally  roaft  it  alike." 
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they  are  no  explanations)  of  certain  phenomena  that  are 
lioftile  to  their  theory:  this  fagacious  gentleman  obfcrvea, 
that  thofe  who  would  breathe  pure  oxygen,  ilionld  he 
provided  with  a  hottle  filled  with  the  oxmunstic  acid, 
upon  opening  which,  they  will  be  furrounded  with  this 
pure  atmofphere.     In  the  2Sth  volume  of  the  Monthly 
Review,   there   appears   the   following    very    juft    ob- 
fsrvatioa  upon  Mr.  Rupp's  paper  on  bleaching.  "  The  im- 
portance of  this  memoir  to  the  manufacturer  is  hardly 
to  he  calculated.    At  the  period  of  the  firft  introduction 
of  the  new  mode  of  bleaching,  it  was  found  impoffible, 
on.  account  of  the  fufFocating  vapours  of  the  oxmunatic 
acid,  to  make  life  of  k  in  open  veflels."  —  ECCE  their 
a! fur  titles  and  cojitradifllonr !     Is  it  not  aftoniihing,  that 
thefe  men  ever  could  fuppofe  that  this  mod  acrid  acid 
could  poflefs  oxygen  !oc0o»oco«>oBut,  reader,  I  think  I  have 
taught  thee  to  be  furprifed  at  nothing.     The  hyper-ox- 
muriatic  acid  will  not  bleach  in  the  lead,  but  the  fixed 
alkalies  are  the  beft  bodies  for  it.     Here  the  one,  ac- 
cording to  them,  poiTeiTes  more  oxygen  than  any  bodies 
in  nature,  but  the  other  not  a  particle  of  it.     What  (hall 
we  fay  to  this,  ye  SOLOMON* !     Go,  and  learn  your 
At  B,  C.  of  common  fenfe. 

"What  fhall  I  fay  to  future  ages,  while  I  acknowledge 
I  have  done  that  which  they  will  condemn  me  for.  To 
the  prcfent  age  I  {hall  make  no  apology;  their  bafe  and 
unjuhY  conduct  has  extorted  fiom  me  the  feverity  cf  re* 
flection.  8ome  time  ago  I  was  very  ill,  in  which  fitua- 
ation  I  was  attacked  by  a  train  of  reflections  upon  the 
conduct  of  the  world  in  ttfpect  to  me  and  my  writings — 
not  the  lead  p-irt  of  which  wa?,  that  in  many  cafes  they 
had  even  ftolc.i  my  ideas,  without  making  the  fmallcil 
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acknowledgments— » nay,  without  ever  fuggeftirrg  or  hint* 
ing  at  my  name :  and  as  mine  adverfaries  had  not  fcru- 
pled  thus  injurioufly  to  treat  me  when  living^  what  would 
they  not  attempt  when  I  was  dead?  Under  a  fudden 
impulfe  of  chagrin,  I  colle&ed  together  fome  important 
manufcripts  and  committed  them  to  the  flames !  I  foon 
repented  my  rafhnefs,  but  it  was  too  late ;  the  deed  was 
done  !  Opprefled  with  ficknefs,  and  difgufled  wit!*  the 
villainny  of  mankind,  I  was  determined  that  they  fliould 
no  longer  raife  their  fame  upon  my  labours.  SCIENCE  ! 
I  addrefs  myfelf  to  Thee.  Beneath  thy  facred  (hade  I 
hope  to  find  protection  and  repofe.  Thy  faithful  difct- 
ples  (a  long  fucceflion !),  while  coolly  reflecting  upon 
the  cruel  and  unjuft  treatment  I  have  received,  will,  I 
hope,  forgive  the  deed,  though  they  (hould  curfe  the  au- 
thors of  it* I 

•  I  do  not  know  a  greater  grievance  in  literature,  nor  one  which 
demands  redrcfs  more,  than  the  difpofition  that  rnanifefts  itfclf  among 
literary  characters,  of  giving  unlimited  latitude  to  thofe  who  ftile  them- 
felves  Reviewer)  and  Journalifts.  They  are  a  real  bane  to  Society,  being 
made  the  tools  of  dcfigning  men,  either  to  cftablilh  or  deprefs  a  fyftem— 
to  fuppref*  or  fell  a  publication.  To  gratify  the  curiofity  of  future  gene- 
rations, when  thefc  pells  may  ceafe  to  exift,  I  fhall  here  give  a  fpecimea 
how  their  buOncfs  is  conducted,  by  citing  an  advertisement  which  ha* 
been  repeated  in  all  the  newfpapers  and  periodical  productions  for  up- 
wards of  thefe  three  laft  months. 

"  TO  REVIEWERS. 

•*  WANTED  a  good  Hand,  to  write  in  an  old-eftablifhed  Review, 
M  one  who  caa  undertake  the  departments  of  experimental  philo- 
"  fophy,  poetry,  claffical  criticifm,  mctaphyfics,  mechanics,  and 
**  the  oriental  languages.  A  perfon  ufed  to  a  farcaflic  and  ironi- 
*  cal  vein  of  compofition  will  be  preferred.  To  fave  trouble, 
M  the  terms  are  1  wo  Guineas  and  a  Half  per  printed  fhcct,  quo- 
"  cations  included.  Concealment  is  warranted",  and  a  competent 


[     247     j 

I  flatter  myfelf.  that  I  have  fully  (hewn  the  true  prin- 
ciples upon  which  VOLTA'S  Pile  a£ts ;  that  I  have  accu- 
rately and  clearly  elucidated  all  the  phenomena  upon  the 
principles  of  my  philofophy,  bringing  them  as  the  dire£t 
proofs  of  each  other's  validity.  I  did  not  publifh  my 

"  guarantee  will  be  given  againfl  profecutions  for  libel*.  Addrefa, 
"  poft-paid,  to  Ariftarchus,  at  the  Bar  of  the  Chapter  Coflce- 
"  houfe,  Paternofter-row. 

tc  N.  B.  Thofe  Books  which  it  is  neceflary  the  Reviewer  ihould  fee, 
*'  are  expected  to  be  returned  clean  and  uncut,  or  the  value  will 
"  be  deducted."  — — 

Now,  fuifer  me  to  afk  every  modeft  and  candid  friend  to  Truth,  every 
well-wifher  to  the  honour  of  Science,  what  he  thinks  of  this  body  of 
men?  Here  a  man  is  advertifed  for,  with  a  head  fitting  an  Encyclopedia, 
to  under/land  every  thing,  fo  as  to  be  qualified  to  criticife  the  moft  learned 
works.     Bnt  whether  he  is  thus  accomplifhed,  or  not,  it  is  dcfireable,  it 
feems,  that  he  be  "  ufed  to  a  farcaftic  and  ironical  vein  of  compofition." 
This  is  the  grand  fccret  of  the  art ;  as  to  underftanding  the  fubjecS,  that 
is  very  immaterial.     To  pleafe  the  bulk  of  readers,  who  are  as  ignorant 
as  himfelf,  he  muft  have  the  '  farcaftic  veia  of  compofition.'     This  will 
tickle  them  where  he  cannot  inform  them ;  in  fhort,  it  is  worth  a  maga- 
zine of  learning.     Yet,  he  muft  not  only  be  the  moft  learned  man  in 
the  world,  embracing  fubjefts  which  have  no  connection  with  each  other, 
but  he  muft  carry  this  wonderful  erudition  in  bij  nofe;  for  he  is  not  per- 
mitted to  cut  open  the  leaves,  but  he  muft,  by  the  application  of  this 
extraordinary  nofe,  /cent  it  out,  even  as  a  hound  does  its  proper  game. — 
But  then  he  is  to  receive  his  cue  from  his  employers  how  he  is  to  behave 
to  the  game — whether  to  run  it  down  at  once,  or  to  allow  it  fome  fcope 
of  action ;  whether  to  tear  it  in  pieces,  or  fuffer  it  to  efcape.  — —  If 
Juftice,  Truth,  and  Science  are  rcfpectable  in  the  eyes  of  the  world,  I 
doubt  not  that  many  will  concur  in  giving  thefe  mercenary  Blood- 
Hounds  fomc  pointed  marks  of  their  difrpprobation,  which  I  have  a 
juft  right  to    expect,  from   their  behaviour  to   me.      •     —  Above  all 
I  could  wifh  to  fee  a  Review  eftablifhed  upon  fair  and  liberal  principles, 
fuperior  to  the  craft  of  authors,  bookfellers,  or  any  fet  of  men  whatever. 
No  independent  or  ingenious  writer  would,  to  fuch  a  publication,  rcfufe 
his  affiftancc.— This  Reviewer  is  to  have  the  heads  of  Cerberus,  with  all 
their  malignity. 


C 

opinions  hatli!y,  well  knowing  that  when  I  had  clearly* 
elucidated  the  whole,  the  great  body  of  our  Englifh  ph»- 
loiophers,  who  were  the  foremofl  in  profecuting  experi- 
ments with  the  pile,  would,  upon  fuch  elucidation,  im- 
mediately abandon  the  purfuir,  and  drive  to  bury  the 
whole  in  oblivion,  under  a  conviction  that  it  tended  to 
cut  up  the  French  theory  by  the  rocts.  It  is  for  this 
reafon,  that  the  unprincipled  combination  I  am  fpeaking 
of,  by  every  mean  and  cunnirig  artifice,  endeavour  to 


In  this  place  I  think  it  not  unfeafonablc  to  take  a  flight  rctrofpe&  of 
the  behaviour  of  il'f:  gentlemen  to  me,  within  thefe  four-and  twenty 
years, — during  v.hich  tiaie  they  have  bcea  hufy  in  loading  my  writing* 
with  the  grcateft  contempt  and  abui'e,  calling  in  the  aid  of  falfc  rflertions ; 
and  when  I  ccnvi&ed  them  of  Haodcrs  and  liej, — pho!  they  had  no  re- 
gard to  it,  knowing  that  where  I  haJ  one  reader,  they  had  fomc  hun- 
dreds. Not  to  go  back  far,  1  fhall  jbfl  cite  fomc  of  their  late  criticifmg 
upon  n>y  Letter  to  Mr  Cavea<iifh.  In  the  Monthly  Review  it  was  ob- 
f  .rvad  that  my  book  required  no  invcftigation,  for  the  French  theory 
va*  then  completely  efhbllfhed  and  allowed  by  every  one.  Behold,  in 
their  very  next  Review,  within  a  few  months  upon  Mr.  Hutnboldt's  pub- 
lication, on  fomc  points  they  recognized  the  very  fentiments  and  opinions 
that  my  book  taught  them,  without  cither  naming  it  or  me.  In  the 
3Oth  volume  of  the  abovcmentioned  work,  page  491,  the  following  ob- 
f'.rvatioii8  occur: — "  It  was  unfortunate,  it  was  rufh  and  illogical,  to  af- 
fume  that  all  the  gaffes  are  derived  from  folid  hafcs.  The  great  Lavoi- 
ficr  was  evidently  mif.-.'d  by  the  notion  of  latent  btat ;  an  hypothefis  ori- 
ginally fouudcd  in  paralogifra,  and  winch  has  materially  impeded  the 
progrcfs  of  fcicnce: — hut  is  there  r.ot  a  radical  diftinclion  between  va- 
pours and  permanent  -jaffcs?  And  even  granting  that  various  additions 
of  heat  arc  capable  of  changrng  any  folid  fucceiiivdy  into  the  liquid  and 
the  acrforrr.  Hate,  vhat  reafon  is  there  for  maintaining-  the  converie  of 
flic  prcpcifiticr.  ?  The  adherents  of  phlogiflcn  have  heen  accufcJ,  and 
•nith  reafi.n,  of  creating  an  imaginary  exiftence:  but  are  their  opponent* 
altogether  ex:n-.pt  from  finvl  -r  rjpr^ach  ?  What  are  oxygen,  hydrogen, 
azote,  but  tint  dr  fiicnce,  b<ing»  rot  c^gnVable  by  the  fcnfc»,  and  not 
d,um>r: fir atcci  by  their  pcrc  i/id 
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ftifle  the  fpirit  of  enquiry.  But  how  our  Englifh  expe- 
rimentalifts  could  drop  their  inveftigations  fo  fuddenly, 
and  take  no  notice  of  mine,  after  being  refpectfully 
invited  to  do  fo,  is  indeed  unaccountable — only,  it  is  of 
a  piece  with  that  unexampled  and  fhameful  behaviour 
which  I  have  experienced  from  them  all  —  a  behaviour 
that  will  one  day  be  feen  in  its  proper  colours,  when  a 
fuitable  punifhment  will  fall  upon  this  nefarious  junto, 
whofe  aim  invariably  has  been  to  fupprefs  Reafon,  Com- 
mon Senfe  and  Truth,  at  the  expencc  of  Candour,  Ho- 
nour and  Juftice. 

In  confequence  of  having  clearly  (hewn,  that  in  Volta's 
Pile  the  electrical  fluid  pafled  from  the  filver  wire  to  the 
zinc,  my  opponents  have  lately  been  endeavouring  to 
prove  that  it  pafles  from  the  zinc  to  the  filver  wire.  Let 
vis  inveftigate  it : — in  doing  which  I  will  attempt  a  full 
inveftigation,  and  more  minutely  than  I  have  done  in  my 
former  tradr,. 


Alfo,  as  if  they  had  in  their  eye  my  writings,  they  fay,  "  It  may 
be  doubted  even,  notwithftanding  all  the  declamation  on  that  fubject, 
whether  the  accumulation  of  ifolated  facts  tends  really  to  the  advance- 
ment of  fcience.  He,  whofe  genius  feizes  the  threads  of  the  connecting 
analogies,  generally  founds  his  theory  on  properties  difcovered  by  him- 
felf,  or  on  fuch  as  are  familiarly  known.  It  is  the  occupation  of  the 
envious  to  rake  into  neglected  volumes,  that  they  may  detract  from  emi- 
nent merit." 

I  pofitively  aver,  that  I  have  perfectly  fulfilled  that  opinion.  Be- 
fore even  I  was  acquainted  with  their  experiments,  I  clearly  elucidated 
all  the  phenomena  of  the  atmofphere;  its  formation,  it§  ufes,  compofition 
and  principles ;  all  which  have  been  verified  by  the  future  experiments 
of  philosophers.  So  that,  from  the  firft  point  at  which  I  fct  out,  I  have 
not  deviated  in  the  leaft  from  my  firft  principles, — whilft  thcir's  have 
been  as  changeable  as  the  wind!  And  into  what  a  labyrinth  of  errors 
fcavc  they  been  fcduccd  at  laft ! 

Kk 


I  there  (hewed  that  metallic  bodies  attracted  the  elec* 
trie  fluid,  accordingly  as  they  were  faturated  with  fixed 
fire,  and  that  they  attract  free  fire  juft  the  fame :  there- 
fore that  zinc,  and  fuch  metals  as  have  naturally  a  high 
faturation  of  phlogifton,  (that  is,  fixed  fire)  will  attracl 
the  electrical  fire.    That  the  zinc  attracts  a  faturation  of 
it  from  the  atmofphere  and  contiguous  bodies  ;  but  when 
a  metal,  (filver,  for  inftance)  is  brought  in  contact  with 
it,  (as  all  metals  have  a  higher  faturation  of  the  electrical 
fire  than  mod  bodies,)  the  zinc  will  attract  a  part  of  the 
filler's  faturation,  fo  that  it  will  become  plus,  and  the 
filver  minus  to  each  other;  and  they  will  (hew  this  change 
to  an  electrometer.     Moreover,  when  there  is  a  regular 
Volta's  Pile  built  of  thefe  two  bodies,  the  zinc  will  be 
plut  and  the  filver  minus ;  but  when  the  two  ends  arc 
united  by  wires,  fo  that  the  pile  begins  to  work,  the  elec- 
trical dates  of  the  metals  are  reverfed,  —  as  I  (hall,  I 
hope,  indifputably  prove  to  every  man  of  common  fenfe, 
reafon,  juft  ice  and  candour,  though  I  will  not  fay,  TO 

The  BRITISH  CJUTIC,  in  his  fifft  effort*  at  criticism  when  my  opi- 
nions were  the  fubject,  took  up  the  matter  as  fcrioufly  as  though  he 
really  thought  I  was  wrong ;  and  began  to  give  Come  abfurd  reafons,  in 
contradiction  to  my  fyftem  :  but  I  anfwered  him  fo  pertinently,  fhewing 
the  extreme  futility  of  his  reafonings,  that,  with  the  true  fagacity  of  a 
Britijb  Critic,  he  foon  difcovered  how  ridiculoufly  he  was  fituated,  and 
then  adopted  the  fame  line  of  conduct  that  had  been  purfucd  by  the 
Other  Reviewer*  —  namely,  eondtmning  in  a  lump,  in  a  corner  of  tbtir  cata- 
logue  As  to  the  Editor  of  the  CRITICAL  REVIEW,  his  conduct  ap- 
peared fo  juftly  rcprehenfible,  that  another  writer  undertook  to  check 
his  arrogance,  which  he  did  effectually,  and  gave  him  tie  lie  Jireff,  in 
refpcct  to  my  writings;  which  affront  he  prudently  pocketed,  confoling 
bimfclf  with  having,  from  the  High  Tribunal  Chair,  condemned  a  fyf- 
tem which  he  could  not  refute.—— But  thcfc  arc  trifles  to  what  I  can 
relate! 
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the  members  of  this  Jhameful  combination >  for  they  have  no,- 
thing  to  do  with  common  fenfe,  reafon,  juftice  and  can.- 
dour,— no,  nor  even  with  humanity :  their  behaviour  tp 
me  has  been  inhuman  in  the  extreme  ! 

We  will  fuppofe  the  zinc  at  the  top  and  the  filver  at 
the  bottom  of  the  pile;  the  zinc  will  be  found  plutt 
and  the  filver  minut.      I  have  (hewn  that  an  electrical 
body,  electrified  flus,  will  repel  the  electrical  fire  of.  a 
body  electrified  minus;  that  is,  the  electrical  fire  acts 
from  repulfion  i  therefore  the  more  this  fire  is  concentrat- 
ed, the  more  the  zinc's  electrical  fire  repels;  therefore  its 
repulfion  muft  be  ftronger  than  the  fi.lver's,  and,  in  con- 
fequence,  move  it  into  the  diflc,  which  I  fuppofe  to  he 
formed  of  water,  or  any  other  body*.     But  then  it  is 
flopped  from  moving  it  much,  a.s  the  next  body  beyond 
the  diflc  is  zinc ;  and  this  zinc  repels  it  back  again  into 
the  filver.    This  identical  effect  is  produced  through  each 
pair,  and  therefore  through  the  whole  pile ;  fo  that  the 
pile  has  a  ftrong  electrical  tenfion,  if  I  may  fo  exprefs  it. 
But  when  a  communication  is  formed  between  the  zinc 
at  the  top  and  the  filver  at  the  bottom,  the  zjnc  then  re- 
pels the  filver's  electrical  fire  into  the  water,  and  then 
into  the  remoter  portions  of  the.zinc,  as  its  fire  was  not 
flopped  by  its  next  neighbour,  the  filver ;  fo  that  each 
pair's  electrical  fire  will  begin  to  move,  upon  which  en- 
fues  a  regular  motion  of  the  electrical  fire,  downwards^ 
For  as  the  pile  confifted  of  all  thefe  electrical  metals,  and 
as  the  zinc  repelled  moft,  and  the  filver  leaft,  the  confe- 
quence  is,  that  a  wire  touching  the  bottom  of  the  pile, 


*  What  I  mean  he*-e  by  being  electrified  f!us  and  minus,  is  compa- 
ratively; that  is,  they  both  have  a  great  proportion  cf  cledricitj,  bi^ 
the  ziac  the  moft. 
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(which  is  filver,)  the  electrical  fire  will  be  forced  into  it ; 
and  then,  this  fame  wire  no  fooner  communicates  with 
the  zinc-plate  at  the  top  of  the  pile,  than  its  ele&rical 
fire  is  forced  into  the  zinc-plate :  fo  that  a  regular  and 
active  dream  of  this  electrical  fire  will  flow  in  this  circle. 
"•  "-  'Thus  far  my  theory  fpoke ;  but  let  us  fee  how  it  is 
verified  by  fubfequent  facts. 

Dr.  Van  Marum,  that  firft  and  ableft  ele&rical  expe- 
rimenter, found  that  the  pile  was  plus  at  the  zinc,  and 
minus  at  the  filver  end :  but  when  it  began  to  work,  that 
is,  when  a  communication  was  made  between  the  two 
ends  of  the  pile,  the  zinc  throughout  was  minus  t  and  the 
filver  plus— though,  previous  to  fuch  communication  it 
•was  reverfed. 

Now  we  will  accurately  inveftigate  the  pile's  action, 
•when  it  is  working. — As  there  is  now  a  communication, 
the  zinc  being  at  the  top,  its  electrical  fire  will  be  no 
longer  hindered  in  repelling  the  filver*s  electrical  fire,  as 
the  zinc  in  the  next  pair  no  longer  repels  the  filver's  elec- 
trical fire ;  fo  that  there  is  a  regular  motion  downwards, 
accomplilhed  by  the  obftruction  of  the  current  being  re- 
moved, and  which  again  is  owing  to  the  filver  at  the  bot- 
tom of  the  pile  having  its  electrical  fire  put  in  motion. 

Here  then  is  the  electrical  fire,  pafiing  through  metals 
which  are  well  known  to  be  the  beft  conductors  of  elec- 
tricity; but  it  is  not  an  uniform  flieam  through  metals, 
but  partly  through  water,  which  is  equally  as  •well  known 
not  to  be  fo  good  a  conductor  as  the  metals* :  therefore 


•  I  hate  marked  with  Italics  both  thefe  fads,  as  being  well  IKCTVH,—* 
though  we  may  pcfltbly  find,  in  the  oppofition  which  is  raifed  to  my 
theory,  both  thefe  "  well-known"  fafts  contradi&cd.  I  can  only  fay, 
Jtifum  tcxcath  amid  f 
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this  water  will  induce  afmall  retardation  of  the  current. 
And  it  is  equally  well  known,  that  when  a  current  is 
obdructed,  it  accumulates  at  the  point  of  obdruction : 
1  thus  it  is  at  the  ftlver,  and  therefore  it  becomes  plus. 
But  the  obdruction  is  foon  overcome ;  for,  upon  the 
lead  accumulation,  the  water  attracts  it-,  —  in  the  zinc, 
neverthelefs,  it  runs  fo  eafily  and  rapidly  through  it  into 
the  ftlver,  as  to  fuperinduce  the  minus  date;  and  bodies 
communicating  with  it,  will  (hew  minus  electricity.  Ima- 
gine two  rivers,  united  at  the  fame  angles,  (as  the  pile, 
and  the  battery  to  be  charged ;)  the  one  a  large  body, 
the  other  a  fmallcr ;  if  there  is  no  current,  there  will  be 
an  accumulation  of  water  in  both :  but  upon  the  great 
water  rzpidly  moving,  its  own  accumulation  will  be  lef- 
fened;  as  will  alfo  the  fmaller  river,  proportionably.  It 
is  precifely  the  fame  cafe  with  the  pile  and  the  electrical 
battery. 

This,  I  think,  mud  appear  clear :  but  it  has  been  dif- 
puted,  and  the  contrary  pofition  maintained,  namely, 
that  the  electrical  fluid  flows  from  the  zinc  wire,  through 
the  water*  and  thence  to  the  fiber  wire.  In  fupporting 
this  opinion,  however,  they  are  obliged  to  contradict  one 
of  the  mod  firmly-eftablimed  fa6ts  in  eledtiicity, — viz. 
that  metals  are  the  bed  conductors  of  electricity.  For, 
as  they  allow  that  the  oxidation  of  the  zinc,  upon  its  lur- 
face,  fets  loofe  a  great  quantity  of  electricity,  they  fay 
that  this  electricity  does  not  pafs  through  the  metallic 
zinc  directly,  but  through  the  water.  A  Mr.  Cuth- 
bertfon  fuppoits  this  opinion  ;  but  as  weak  minds  mud 
have  always  fome  plaufible  reafon,  however  (hallow  it  be, 
he  alledges  that  it  is  owing  to  the  electricity  of  the  zinc 
and  filver  balancing  one  another.  Undoubtedly,  it  was 
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a  bright  idea  thnt  the  weaker  electricity  repels  the  ftrong- 
er,  fo  as  to  force  it  to  pafs  through  an  imperfect  con- 
ductor! and  yet  I  mud  apologize  for  declining  all  an- 
fwer  to  fuck  kind  of  reafoning.  But  who  could  believe 
that  they  ihould  perfift  in  fuch  abfurdities,  when  they 
are  obliged  to  confefs  (in  the  wards  of  Mr.  Davy),  that 
*'  In  all  compound  circles  of  the  firft  clafs,  the  moft  ox- 
"  idable  part  of  all  the  metallic  plates  evolves  the  luflu- 
"  ence,  appearing  as  pofitive  electricity ;  whilft  the  leaft 
"  part  feems  negatively  electrified.  In  the  fecond  clafs 
*'  of  circles  it  is,  however,  probable  that  this  order  is 
"  reverfed." — Philofopk+  Mag.  vol.  xi.  page  335. 

But  there  is  yet  another  champion  of  error,  a  Doctor 
Boftock,  who,  if  pofiible,  afligns  a  more  filly  reafon  than 
any  who  have  gone  before  him.  In  Nickel/on*!  Journal 
for  ORober,  1802,  he  fays,  "  While  the  electric  matter 
*'  is  difengaged  from  the  oxidating  furface,  it  feems  im- 
"  poflible  to  imagine  that  it  can  be  received  by  the  fame 
"  furface  from  which  it  has  been  difcharged,  and  which 
"  is  continually  discharging  frefli  quantities  of  the  fluid." 
—  So  much  for  this  gentleman's  impojfibility.  But  his 
whole  paper  is  replete  with  abfurdity  !  Here  are  no  dif- 
ficulties; the  author  only  requiring  the  reader  civilly  to 
grant  him  certain  poftulata,  without  paying  any  regard 
whatever  to  the  different  facts  or  phenomena.-~-The  en- 
tire production  is  too  ridiculous  to  be  mentioned, — only 
I  mufl  give  the  reafons  which  have  been  brought  in  fa- 
vour of  this  opinion.  Let  us  fee  what  is  the  calcination 
of  the  zinc  :  It  forms,  firft,  the  thinneft  coat  of  calcina- 
tion, fetting  loofe  the  zinc's  electrical  fire ;  then,  as  it  is 
fet  loofe,  it  has  the  water  to  attract  it,  on  one  hand, — 
and  the  metallic  zinc,  upon  the  other.  But,  as  the  ca!- 
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tinatiori  gets  deeper,  here  the  fcene  is  juft  r  ever  fed  to 
what  the  Doctor  fays. — The  next  coat  that  is  calcined, 
its  electrical  fire,  fet  loofe,  has  not  the  water  contiguous 
to  it;  but  it  has  the  firft  coat  of  the  calcination  to  pafs 
through,  before  it  can  approach  the  water ;  and  as  it  gets 
deeper,  thefe  coats  are  accumulated.  Here  then  the  Doc- 
tor muil  fay,  as  aa  improvement  upon  Mr.  Cuthbertfon's 
reafoning,  that  the  calces  (or  oxides)  of  metals,  attract  the 
tlectrical  fire  better  than  their  metals. — What  "wonderful 
difcover'tes,  Mr.  Nicholfon,  your  boa/led  Journal  gives  birth 
to!  infinitely  fuperior  to  any  of  my  old-fafhioned  facts, 
which  it  would  be  high  treafon  againfl  the  majefty  of  this 
favouriteJFrerch  theory  to  countenance,  or  even  to  name. 
What  does  fuch  conduct  deferi>e  ?*•>•.<><*»  But  thefe  traders  in 
philofcpy  deal  not  in  truth,  and  they  have  no  idea  of 
juftice  or  propriety.     It  would  feem  as  though  their  phi- 
lofophy  drew  along  with  it,  or  was  the  inftrument  of  oc- 
cafioning,  great  acts  of  injuftice :   for  honour,  juftice, 
fcience  and  truth,  are  of  no  moment  j  gain  is  the  object: 
they  mitfl  pleafe  the  combination. 

But  Dr.  Wollafton  has  made  fome  experiments  on 
the  Galvanic  pile,  the  principal  of  his  ideas  and  experi- 
ments being  taken  from  my  publication.  What  induces 
me,  in  this  place,  to  notice  his  paper,  is,  that  one  expe- 
riment is  faid  to  Ihew  that  it  is  the  minus  electricity  that 
gives  the  inflammable  air  :  as  fuch,  it  is  pompoufly  quoted 
by  Mr.  Nicholfon  in  his  Journal.  The  experiment  is  this  ; 
. — in  pafling  the  common  electricity  through  a  folution  of 
copper,  the  minus  wire  was  covered  with  copper.  But  is 
it  not  known  to  every  electrician,  that  the  electricity  of 
the  common  machine  produces  upon  fluids  a  violent 
•motion  j  that  water,  in  pafling  through  a  tube,  though  it 
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only  paiTcs  by  drops,  yet  if  it  is  electrified  by  the  common 
machine,  it  will  flow  in  a  rapid  dream*.  Now,  the  elec- 
trical fluid,  acling  upon  this  folution,  would  impel  it 
from  the  plus  wire  to  the  minus  one  with  great  force ;  fo 
that  the  copper  which  received  the  inflammable  gas  of  the 
plut  wire,  would  be  forced  upon  the  minus  wire. 

But  if  you  will  place  betwixt  the  two  wires  any  me- 
tallic body,  fo  as  to  hinder  the  current, — and  make  a  di- 
irifion  of  the  folution  betwixt  the  wires,  you  will  find  this 
dividing  metallic  body  impregnated  with  copper  on  the 
plus  fide,  and  not  on  the  minus. 


•  In  my  Theory  of  Electricity,  (which  the  public  has  long  been  !• 
pofTcffion  of,)  I  dcmonftrated  the  abfurdity  of  the  theory  of  two  fluids, 
the  vitriout  and  rifnovi.  The  idea  of  two  igneout  fui d*  attracting  each 
other,  (fire  attraffiag  fire,)  that  I  abandoned  it  at  once.  But  1  remember 
making  an  experiment  that  was  directly  dccifive,  which  I  did  not  then 
communicate  to  the  public,  becaufe  I  judged  all  reafoning  upon  fo  ab- 
furd  an  opinion  to  be  unncctflary  and  even  ridiculous.  This  experiment 
confifted  of  taking  two  very  fmall  tubes  of  glafs,  and  filling  them  with 
water;  then  placing,  jufl  within  one  end  of  the  tubes,  a  conductor,  the 
fame  in  both  the  tubes.  [The  tubes  were  of  a  very  fmall  bore  at  each 
end,  but  more  enlarged  at  the  middle,  which  would  hold  near  an  ounce 
of  water.  When  filled,  the  water  flowly  dropped  from  each  end  of  the 
tubes.]— After  this,  thefc  two  tubes  were  placed  within  a  very  fmall 
diftance  of  each  other,  when  a  wire  was  introduced  into  each,  fo  as  to 
form  betwixt  them  an  electrical  communication.  At  their  oppofite  ends 
were  placed  two  wires,  which  communicated  with  the  flut  and  minut 
part*  of  a  common  electrical  machine.  Now  I  argued,  that  upon  elec- 
trifying the  tubes,  by  the  current  of  the  water  they  would  clearly  afcer- 
certain  whether  there  were  two  electrical  currents  or  only  one.  Upon 
the  machine  working,  the  water  rapidly  flowed  from  the  tube  of  the 
plut  wire,  at  the  end  the  fartheft  from  the  conducing  wire;  but  at  the 
other,  the  water  flowed  rapidly  out  at  the  end  nearefl  the  receiving 
•wire;  fo  that  clearly  there  wa»  the  motiou  only  of  one  fluid.  I  have 
tried  the  fame  experiment  with  the  Galvanic  fluid,  and  the  fame  was  the 
refult. 
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But  our  French  theorifts  have  been  greatly  furprifed, 
that  the  electrical  fluid  from  the  common  machine  does 
not  in  the  leaft  impede  the  fluid  in  the  pile,  which  it 
certainly  ought,  and  'would)  if  the  two  currents  were  op- 
pofed  to  each  other;  but,  in  their  erroneous  theory,  on 
an  experiment  made  by  themfelves,  the  fluids  are  made 
to  flow  both  in  the  fame  direction,  owing  purely  to  their 
miftaking  the  direction  of  the  current  in  the  pile,  it  paf- 
fing  from  the  fiber  wire  to  the  zinc  wire,  and  NOT  vice 
verfa.  But,  to  put  the  matter  out  of  difpute,  apply  the 
metallic  wire  of  a  conductor  from  the  common  machine, 
to  the  zinc  of  the  pile  next  the  water  of  the  dilk,  and 
then  notice  which  way  its  electricity  flows;  it  will  decide 
the  qucftion  at  once,  and  e|fFectually  filence  all  cavils.— 
Will  it  flow  through  the  water  to  the  filver,  think  you, 
ye  -wife  theories  ?  NO — it  will  flow  through  the  zinc  to 
the  filver  contiguous  to  it,  the  fame  way  as  flows  the  fluid 
of  the  piles. 

But,  after  the  clear  explanation  of  the  whole  procefs, 
which  I  communicated  jto  the  public  in  January  1801, 
it  appears  hard  that  I  fhouid  have  thefe  abfurdities  to. 
combat  afrefh.     But  this  will  ever  be  the  cafe,  until  the* 
public  (hall  be  prevailed  upon  to  refcue  Science  from  the 
gripe  of  Ufurpation,  doing  credit  (at  the  fame  time)  to 
their  own  judgment  and  feelings. 

Mr.  Davy,  though  a  warm  and  determined  fupporter 
of  the  French  theory,  after  my  publication  on  VOLTA'S 
Pi/e,  was  conftrained  to  fay,  (in  his  "  View  of  Galvan- 
ifm,"  delivered  at  the  Theatre  of  the  Inftitute,)— "  The 
"  year  that  is  juft  paft  will  long  be  diftinguifiied  in  the 
<<  hiftory  of  fcience ;  feldom  has  phyfical  inveftigation 
1  f  been  purfued  with  greater  ardour ;  and  if  new  facts, 


<£  by  being  fometimes  infulated  and  incapable  of  appli- 
"  cation  to  eftabliflied  theories,  bavc  perplexed  the  public 
"  mind,  yet  they  have  at  the  fame  time  been  ufeful  to  it, 
"  by  producing  a  habit  of  rational  and  active  fcepticifm, 
"  which  cannot  fail  of  becoming,  at  a  future  period, 
"  the  parent  of  truth*." 

Mr.  Davy,  in  his  experiments,  clearly  fliews  that  the 
Galvanic  fluid  in  paffing  through  charcoal,  neither  forms 
hydro-carbonate  nor  fixed  air :  (See  Nicholfon's  Journal.) 
— But,  clearly  to  afcertain  how  fixed  air  is  formed  in  the 
Galvanic  procefles,  I  took  a  pile,  formed  of  metallic  bo- 
dies, which  had  neither  zinc  nor  iron  in  itf,  but  made  of 
filver  and  copper,  and  the  Hiflcs  moiftened  with  fea  fait; 
the  pile's  action  was  inclofed  in  a  quantity  of  pure  air, 
which  was  pafled  through  lime-water,  and,  as  it  was  im- 
bibed by  the  procefs,  more  pure  air  (which  alfo  pafled 
through  lime-water)  was  conftantly  admitted.  Upon 


•  Mr.  Davy,  in  the  courle  of  the  Lc&urcs  above  quoted,  makes  alf* 
the  following  conccflions :  "  Tho  general  chemical  agency  of  Galvanifm 
is  at  prefent  involved  in  obfcurity.  The  fads  relating  to  the  feparate 
production  of  oxygen  and  hydrogen,  acid  and  alkali,  in  water,  are  totally 
incommenfurable  with  the  ofually  received  theory  of  chemiftry.  And, 
even  fuppofing  that  the  appearance  of  the  two  lad  of  thcfe  bodies  is  con* 
nc&ed  with  the  prefence  of  atmofpheric  air,  it  is  flill  extremely  difficult 
to  conceive,  that  either  oxygen  or  hydrogen  can  pafi  in  an  invifible  form 
through  fluids  or  organic  bodies.  Common  phyfical  fads  prefent  us  with 
no  analogies  fufficiently  Jiftindl  to  enable  as  to  rcafon  on  this  fubject,  and 
the  elmcidation  of  it  will  probably  he  connected  with  perfectly  new  view* 
of  corpufcular  action." 


f  Mr.  Prouft  has  clearly  proved,  that  there  is  no  carbon  in  zinc.— 
In  addition  to  which,  Dr  PricfUey  has  demonftrated,  by  various  experi- 
ments, that  there  is  no  plumbago  in  the  inflammable  air  from  iron.—— 
Sec  hil  laft  pamphlet,  called  Tbt  Dtfirinc  of  flkfi/lm,  page  62. 
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Jetting  it  act  for  Come  time,  the  pure  air  difappeared,  and 
the  marine  fait  had  loft  the  marine  acid,  and  was  impreg- 
nated with  fixed  air. 

Now,  I  defire  that  the  above  experiment  with  the  Gal- 
vanic pile  may  be  repeated,  — which  muft  entirely  over^ 
throw  the  idea  that  has, been  fo  long  received  of  the  for- 
mation of  fixed  air.  It  could  only  proceed  from  the  de- 
compofition  of  the  pure  air,  its  fixed  fire  being  fet  loofe 
by  the  combuftion  in  the  difks,  and  there  was  no  charcoal 
in  the  procefs.  Alfo  it  indifputably  proves,  that  the  ma- 
rine acid  is  taken  up  by  the  electric  fluid,  and  circulates 
with  it  in  the  pile, — as  it  is  found  depofited  upon  the  two 
wires  which  formed  the  communication  between  the  ends 
of  the  pile. 

Let  this  combination  no  longer  advance  their  abfurdi- 
ties,  but  put  this  experiment  to  the  teft,  and  hereafter 
hold  their  tongue — or  elfe  I  hope  the  world  will  join 
with  me,  and  cry  out  SHAME* ! 


•  I  have  (hewn  long  ago,  that  the  pure  fixed  alkalies  will  imbibe 
the  pure  air  of  the  atmofphere,  turning  it  into  fixed  air.  —  I  would 
have  my  reader  attentive  to  this  fa&.  Let  him  pafs  the  pure  air  ad- 
mitted to  the  pile  through  lime  water,  and  he  will  find  dill  the  fame 
phenomena :  the  marine  fait  having  loft  its  acid,  will  be  found  to  be 
highly  impregnated  with  fixed  air ;  and  the  quantity  formed  will  be 
found  to  eftablifh  this  important  facl,  that  the  combuftion  in  the  difks 
had  fet  free  the  pure  air's  fixed  fire,  turning  it  into  fixed  air,  which 
was  imbibed  by  the  alkali..  Our  tiny  theorifts  will  probably  alledge, 
that  when  I  proved  that  the  cauftic  alkali  imbibes  fixed  air  from  the 
atmofphere,  it  was  the  fixed  air  floating  loofein  the  atmofphere :  But  I 
fay,  there  is  no  fixed  air  floating  loofe  in  the  atmofphere.  After  me> 
Dr.  Prieftley  has  fufficiently  fhewn  that  there  is  no  fixed  air  floating  in 
the  atmofphere;  that  when  lime,  the  oxydes  of  metals,  &c-  are  found 
to  form  fixed  air,  it  is  owing  to  the  pure  air  of  the  atmofphere  being 
changed  to  fixed  air :  See  his  lafl  publication,  entitled  'fie  Doffrini  af 
Plilogljlon,  feclion  x,  page  60. — A!fo,  the  immortal  Scheele  fays,  "  Em* 
pyreal  air,  (oxygen  gas)  unites  with  lime:"  Page  160. 
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As  the  pile  is  formed  not  of  a  regular  contact  of  me- 
tals, but  has  fome  fluid  interpofed  between  them ;  and 
the  ele&rical  fluid  parting  through  the  diflcs  (I  have  fully 
proved)  produces  combuftion,  particularly  if  the  air  of 
the  atmofphere  has  accefs  to  the  diflcs ;  and  in  the  com- 
buftion its  pure  air  is  turned  to  fixed  air.  Our  French 
theories,  knowing  that  this  facl:  cuts  up  their  theory  by 
the  roots,  are  anxious  to  overthrow  it. — When  the  plates 
are  made  large,  there  is  confiderably  more  heat  produced 
in  the  pile,  than  when  they  are  of  fmaller  dimenfions. — 
I  fhewed  clearly,  that  by  enlarging  the  diameter  of  the 
plates,  there  was  a  proportionably  greater  combuftion 
induced.  The  French  chemifts,  (after  me)  by  enlarging 
the  diameter  of  their  plates,  were  able  to  fufe  metals.  I 
alfo  (hewed,  that  in  fuch  degree  as  the  wires  which  were 

But,  to  do  aw^y  all  cavil, — Take  a  pile  formed  without  any  zinc  or 
iron  in  it,  and  its  diflcs  filled  with  a  folution  of  the  caultic  alkali;  let 
the  pure  air  that  is  admitted  to  the  pile  pafs  through  lime  water,  and, 
upon  the  action  of  the  pile,  the  alkali  will  become  mild,  becoming  fa- 
turated  with  fixed  air.  I  formed  a  pile  of  this  kind,  and  kept  conftantly 
fupplying  it  with  air  pafling  through  lime-water;  under  which  procefs 
the  pure  air  evidently  difappeared,  and  was  found  united  to  the  alkali, 
as  fixed  air.  I  intreat  that  the  reader  will  not  take  this  upon  my  au- 
thority, but  that  he  will  try  the  experiment. 

Indeed  this  effect  is  nothing  new;  for  Mr.  Kirwan,  that  change- 
able gentleman,  in  his  Eflay  upon  Phlogifton,  (page  ja)  fays,  "It  is 
impoflible  to  deny  all  credit  to  thofc  who  aiTerted  that  lime-water  was 
precipitated  by  taking  the  elc&ric  fpark  in  common  air,  though  it  did 
not  fuccced  with  Mr.  Cavcndifh,  either  from  his  ufing  an  inflrument 
of  different  power  from  that  ufcd  by  others,  or  air  phlogifticated  by  a 
different  procefs." — Now,  permit  me  to  afk  Mr.  Kirwan  if  he  can  pof- 
fibly  fuppofc  the  electrical  fpark  to  be  charcoal  ? 

Mcffrs.Biot  and  C'viot  fliew  that  the  Galvanic  pile  is  an  excellent 
Eudeomcter,  it  attracting  all  the  cxygen  gas  of  the  atmofphcric  air, 
which  is  abforhed  by  ;hc  alkali  in  the  diflcs  and  formed  into  fixed  air. 


C    26-1    3 

placed  in  the  circuit  were  long  and  fmall,  they  wonlcf 
give  air  accordingly :  that  two  long  wires  forming  a  part 
of  the  circuit,  the  electrical  fluid  circulating  through  them 
without  being  expofed  to  the  combuftion,  would  form 
airs  accordingly,  and  lefs  heat :  that  the  fixed  fire  which 
the  electrical  fluid  took  from  the  bodies  of  the  pile,  by 
pafling  through  diflcs  of  a  large  furface,  combufttou  would 
take  place  accordingly,  accompanied  with  intenfe  heat : 
that  when  the  electrical  fluid  was  confined  to  long  wires 
of  a  fmall  diameter,  it  would  rob  the  wires  of  their  fixed 
fire;  and,  meeting  with  water  in  its  paflage  from  one 
wire  to  the  other,  would  receive  the  water  of  compofi- 
tion  neceflary  to  form  airs ;  and  does  form  airs  acooid- 
ingjy.  Therefore  piles  formed  of  large  plates,  and  piles 
formed  of  fmall  plates,  the  intenfity  of  the  ele&rical  fire 
would  be  the  fame  ;  the  only  difference  would  be  ifl  the 
heat  induced,  which  is  very  confulerable. 

Our  French  theorifts  pretend  to  account  for  this  Im- 
menfe  difference,  by  prefuming  that  it  is  owing  to  the 
greater  velocity  in  the  one  than  the  other.  But  their 
vague  gueiTes  and  reafonings,  unfortunately,  arc  always 
at  variance  with  reafon  and  common  fenfe : — the  reverfs 
ought  to  be  the  cafe-, —  as  the  fluids  in  the  diik  would 
certainly  impede  the  pafiage  of  the  fluid,  and  not  accele- 
rate it ;  as  the  water  on  the  diiks  would  certainly  impede 
its  courfe  more  than  the  metals. 

But  that  this  was  actually  the  cafe,  is  proved  by  Doc- 
tor Marum's  experiments  *. — Here  it  appears  that  moift 


•  Mr.  Nicholfon,  in  his  acconnc  of  thcfe  experiments,  fays,  "To  fee 
how  far  this  velocity  depended  on  the  fize  of  the  pieces  of  pa fie board 
employed,  two  piles  were  conftructed,  each  of  twelve  pairs  of  the  large 
plate?,  in  one  of  win; h  the  paftcboard  vra»  c^t  to  the  fizc  of  the  phues, 
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paftcboards  were  necefiary  to.  this  intcnfe  heat.  Now, 
certainly,  the  metallic  plates  being  applied  together, 
would  circulate  the  fluid  more  freely  than  when  the 
moid  pafteboard  intervened ;  and  this  dire&ly  accords 
with  my  ideas  on  the  fubjeft —  that  the  pafteboard,  by 
breaking  the  circuit,  the  electrical  fluid  in  this  interrup- 
tion would  meet  with  pure  air,  to  aid  the  combufticn  fo 
producing  a  greater  heat*.  In  my  reafoninij,  Two  and 
tiuo  make  four :  but  they  heap  abfurdity  upon  abfurdity, 
(a  monftreus  PILE  !)  contradicting  the  plainneft  and  moft 
obvious  fafts.  The  candour  of  Dr.  Van  Marum  is  truly 
praife-worthy :  he  admits  that  his  hypothejis  (of  fuppofing 
it  from  velocity)  dees  not  account  Jor  the  phenomena.  But 
our  wife  theorifts  here  are  not  fo  ingenuous:  Re..fon  or 
Common  Senfe  they  have  nothing  to  do  with.  They  arc 
true  inhabitants  of  Swift's  ifland.  Their  combination  is 
formed  of  prejudiced  Ignorance,  with  not  a  particle  of 
Integrity  or  Candour.  They  have  a  body  of  Janizaries 


in  the  other  to  the  diameter  of  half  an  inch  only.  The  intcnfities  of 
loth  were  the  fame,  yet  the  other  effects  were  much  greater  in  the  pile 
with  large  paftcboards;  for  it  gave  very  brilliant  fparks,  which  began 
with  the  fifth  pair  from  the  bottom,  while  the  other  pile  fcarccly  emitted 
airy  that  were  perceptible.  On  making  the  pafteboards  fomewhat  larger 
than  the  metallic  plates,  the  effcdl  was  by  no  means  increafrd,  but  rather 
diminished.  It  was  found  neceffary  like  wife,  that  the  pafteboards  in  the 
large  pile  fhould  be  well  wetted. 

"  There  is  another  apparent  anomaly,  however,  in  the  efTe«Sh  of 
pile*  differing  in  diameter:  —  Though  the  action  of  the  large  pile  is  fo 
much  more  powerful  in  fufing  metals,  not  the  leaft  difference  can  be  per- 
ceived in  the  fhocks  they  give :  and  this  Dr.  Van  Marum  confeffcs  is  not 
accounted  for  by  his  hypothcfis." — Journal  for  Match,  i8oz — page  1791. 

MPMOMMM 

•  I  hare  always  found  that  as  the  Jiflcs  were  cxpofed  to  atmofph'eric 
air,  the  heat  was  accordingly ;  and  if  oxygen  ga»,  the  heat  and  fparkt 
wire  fo  much  more  intcnfe. 
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in  aid,  who  are  the  moft  defpicable  of  afiaflins !  But 
the  day  of  retiibution  will  affuredly  come,  aftei  that  the 
film  has  been  removed  from  the  public  eye,  and  objects 
are  feen  in  their  proper  colours:  then  humiliation  and 
contempt  will  overtake  the  enemies  of  truth  —  the  exe- 
crable combination ! 

I  flatter  myfelf  that  I  have  fully  elucidated  all  the 
phenomena  of  Galvanifm,  in  the  cleareft  manner;  and 
that  all  the  facls  that  have  fince  appeared  from  the  con- 
tinental  experiments*,  are  perfectly  in  unifon  with  my 
opinions — That  the  electrical  fire  confifts  of  an  acid  and 
fire ;  that  metallic  bodies  have  a  high  faturation  of  this 
electrical  fire,  and  that  fome  metallic  bodies  poflefs  it 
more  than  others :  that  when  metallic  bodies  are  placed 
together,  the  faturation  of  each  is  difturbed;  and  by  the 
aid  of  wetted  bodies  a  conftant  circulation  is  formed 
amongft  themf :  That  the  quantity  of  the  electrical  fire 
is  greatly  increafed  by  the  calcination  of  the  metals  act- 
ing in  letting  loofe  this  high  faturation  of  their  electrical 
fire :  that  the  bodies  employed  tfibfe  bodies  that  form  the 
difk ;  that  they  even  generate  the  electric  fire,  and  that 
the  combuftion  in  the  diflcs  even  in  fome  meafure  decom- 
pounds this  electrical  fire :  that  the  electrical  fire  unites 
to  the  different  bodies  in  the  pile,  and  carries  them  in 
its  circuit  along  the  pile :  that,  with  the  bodies  of  the 


*  After  my  publication,  as  I  expected,  our  experimenters  fuddeal/ 
dropped  their  experiments,  though  they  were  the  flrft  and  principal 
ones.  As  I  had  elucidated  the  whole  phenomena,  it  is  obvious  that  if 
they  had  gone  on  they  mufl  have  jnftified  my  arguments. 

f  When  this  fluid  pafies  through  the  bodies  of  animals,  their  Airfare 
in  like  manner,  fhould  be  maiftened  with  water,— in  order  to  aid  tie 
fluid  to  pafa  through  them. 
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pile,  it  generates  the  different  airs  r  that  the  acid  wh"  :h 
the  elc£lrical  fire  is  formed  of,  feem:  to  be  of  fK.  Citrous 
kind ;  and  that  it  fhouki  unite  itfelf  with  the  fixed  fire  of 
the  different  bodies  of  the  pile,  and  receive  the  water  of 
competition,  (which  I  have  all  along  in  my  different  pub- 
lications clearly  proved  is  neceffary  to  the  forming  of  airs,) 
is  not  at  all  furprifing  ;  as  we  have  many  fimiiar  experi- 
ments in  corroboration  of  the  fa  ft.  Ir.  fundry  prouefles, 
the  nitrous  acid,  with  the  fixed  fire  of  metals,  produced 
two  different  kinds  of  air,  viz.  inflammable  air  and  (what 

Dr.  Prieftley  calls)  dephlegtfticated  nitrous  air. See  my 

different  works,  particularly  my  Thought t  on  Air.  The 
reader  is  alfo  referred  to  a  Letter  to  Sir  Jofeph  Banks, 
inferted  in  the  Gentleman's  Magazine.  Dr.  Prieftley's 
woiks  Hkewife  throw  fome  light  on  the  fubjccc,  where 
he  treats  of  expofing  the  nitrous  acid  to  the  metals,  and 
alfo  nitrous  air  to  iron  ;  all  which  experiments  muft  be 
familiar  to  the  chemical  reader.  Although,  to  every  un- 
prejudiced and  enlightened  chemift,  I  have  fatisfaftorily 
proved  this, —yet  our  illiberal  Englifh  chcmifts  never 
once  noticed  it.  Thofe  defpicable  productions  of  an 
unprincipled  party, — the  Reviews,  &c.  —  durjl  not  tab 
notice  of  it. 

In  my  treatife  on  Galvanifm,  (in  1800)  I  there  gave 
my  theory,  which  has  been  fully  verified  by  future  expe- 
rimenters*.— As  my  treatife  was  drawn  up  for  the  peri- 


*  «  I  have  found  that  for  a  long  time  palling  the  elc&ric  fire  thre' 
Bietalt,  (cither  by  the  common  electrical  machine  or  the  Galvanic)  par- 
ticularly thofe  that  arc  the  eafieft  calcinablc,  even  in  -vacua,  that  they 
would  lofe  a  great  quantity  of  their  fixed  fire,  becoming  lefi  malleable ; 
and  when  the  metal  was  iron,  that  it  would  give,  after  this  operation, 
Itfs  inflammable  air  when  caltiaed  with  tfic  vitriolic  acid  and  water.—— 
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odical  prints,  of  courfe  I  was  as  concifc  as  poilible ;  but 
none  of  them  durjl  publifh  it. — O  tempora,  0  philofophia  ! 
Can  it  be  conceived,  reader,  that  fuch  behaviour  will 

elucidate  fcience  ?      Will  it  not  obfcure  it  ? I 

truft,  however,  that  the  public  will  decide  impartially 
between  us.  ......  Even  now  I  have  the  fupreme  fe- 
licity to  declare,  that  my  theory  of  Galvanifm  is  per« 
fe£lly  juft,  not  having  the  leaft  occafion  to  alter  any  part 
of  it. 

Some  time  after  my  publication,  Dr.  Wollafton  gave 
a  paper  to  the  Royal  Society,  upon  Galvanifm,  which  we 

The  different:  metals  of  the  pile  having  this  conftant  circulation  of  the 
electric  fluid  through  them,  would,  in  confequence,  take  a  part  of  the 
fijred  fire  of  the  metals  in  the  circuit ;  but  particularly  thofe  metals  moft 
calcinable,  as  the  zinc,  copper,  iron,  &c.  And  alfo  as  the  moft  calcina- 
ble  metals  are  moft  expofed  to  the  influence  of  this  ele&ric  fire  on  one 
of  their  furfaces,  viz.  that  fide  which  forms  the  diik,  receiving  the  fire 
of  the  circuit;  which  fire's  a6Hcn  is  aided  by  fait,  acids,  water,  and  at- 
jnofphericajr;  all  which  operating,  and  fometimes  together,  muft  calcine 
the  furface  of  the  zinc  or  metal  that  is  expofed  to  their  aftioa,  which 
aftion  will,  be  a  kind  of  combuftion.  After  this,  the  ele&ric  fire  circu- 
lates through  the  body  of  the  zinc  plate,  and  alfo  the  filver  plate;  it  then 
circulates  to  the  next  diflc,  and  is  expofed  again  to  the  adlion  of  all"  the 
above  bodies  juft  named, — and  fo  on. 

"The  action  of  the  bodies  in  thd  difi  hinders  the  electric  fluid  from 
generating  itfelf  into  air;  for  as  it  attracts  fire  from  the  metallic  bodies, 
the  combuftion  it  is  expofed  to  in  the  difks^  fets  partly  loofe  its  fixed  fire, 
therefore  airs  are  not  fo  much  formed  in  the  dific«.  But  the  way  to  form 
it  into  airs,  is  to  extend  its  circulation  through  the  metals ;  as  when  the 
pile  is  interrupted  by  two  long  wires,  it  there  circulates  through  them 
for  a  great  fpace,  without  being  expofed  to  the  combuflicn  of  the  dilks. 
And  if  the  two  wires  (that  is,  the  filver  wire  and  the  zinc  wire)  are  ex- 
pofed to  the  influence  of  water  in  a  veffel,  they  will  generate  airs,  asj-.^s 
becH  already  flicvrei 

M  m 
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will  confider*.  Now  thefe  experiments  draw  Galvanifm 
into  its  moft  fimple  form ;  let  us  attend  to  them.  — The 
zinc  is  a&ed  upon,  and  not  the  filver ;  but  as  foon  as 

u  It  was  for  this  reafon  that  Mr.  Henry,  by  not  having  a  filver  wire 
but  only  a  column  of  mercury  to  act  for  it,  gave  out  no  gas.  I  have 
found  that  the  filver  metal,  if  1  may  fo  call  it,  gives  out  air  according  to 
its  length,  and  alfo  its  breadth,  the  narrower  the  better,  Mle  electric  fire 
being  more  concentered  to  act  upon  its  fixed  fire;  therefore  I  have  always 
found  that  by  lengthening  and  narrowing  this  metal  of  the  pile,  I  got 
inflammable  air  accordingly.  But  when  the  reverfe  of  this  was  the  cafe, 
there  was  only  heat  and  the  white  calx  of  the  zinc  to  be  found. 

M  That  the  ftrength  of  the  pile's  working  does  not  depend  upon  the 
calcination  of  the  metals,  I  afcertaincd  by  excluding  the  atmofpheiic 
air,  whofe  fire  fo  much  aids  the  combuftion,  and  only  adding  a  fmall  pro- 
portion of  the  mineral  acids  to  water  in  the  diflcs,  hindering  the  combuf- 
tion, the  acid  at  the  fame  time  aflifting  in  forming  the  electrical  fluid ; 
and  the  quantity  of  airs  formed,  as  I  have  before  obfcrved,  depends  upon 
the  quantity  of  fixed  fire  that  the  electric  fluid  receives  in  its  circula- 
tion,— and  alfo  their  quality,  being  more  of  oxygen  and  azote,  and  lefs 
inflammable  air,  when  platina  wires  were  ufed  :  —  I  found  thefe  wires 
formed  airs  of  a  lefs  concentration  of  fire  than  the  calculable  metals,  as 
the  latter  are  thofe  which  eafily  parted  with  their  fixed  fire ;  and  even 
more  acid  was  depofitcd  with  platina  wires.  That  there  is  an  acid  depo- 
fited  in  thcfc  proceflcs,  I  think  Mr.  Cruickflianks  has  fully  fhcwn."  Pagt 
53—5°". 

*  "  EXPERIMENT  I.  If  a  piece  of  zinc  and  a  piece  of  filver  have 
each  one  extremity  immcrfed  in«hc  fame  veficl,  containing  fulphuric  or 
muriatic  acid  diluted  with  a  large  quantity  of  water,  the  zinc  is  diflolvcd, 
and  yields  hydrogen  gas,  by  decompofition  of  the  water :  the  filver,  not 
being  acted  upon,  has  no  power  of  dccompofing  water;  but,  whenever 
the  zinc  and  filver  are  made  to  touch,  or  any  metallic  communication 
is  made  between  them,  hydrogen  gas  is  alfo  formed  at  the  furface  of  the 
filver. 

"  Any  other  metal  befide  zinc,  which  by  afliftance  of  the  acid  employed 
is  capable  of  decompofing  water,  will  fucceed  equally,  if  the  other  wire 
confifti  of  a  metal  on  which  the  acid  hat  no  cffcft; 


they  become  Galvanic,  (that  is,  Co  foon  as  they  become  a 
chain  for  the  circulation  of  this  electrical  fluid)  the  fiber 
then  is,  acted  upon.     But  our  bright  French  philofophers 
(who  mod  prepofteroufly  fubvert  all  reafon,  and  every 
fact  however  well  eftablifhed)  muft  fay,  That  when  the 
zinc  and  filver  touch  each  other,  the  electrical  fluid,  fet 
loofe  from  the  zinc,  paffes  through  the  diluted  acid,  and 
fo  reaches  the  filver:  —  the  confequence  to  be  deduced 
from  which  is,  that  this  watery  acid  muft  attract  this 
fluid  ftronger  than  the  metals !  .  .  .    Abfurd!!!  . .  .     On 
the  contrary  I  affirm,  in  the  very  teeth  of  all  the  lunatic 
French  chemifts,  That  metals  attract  this  fluid  Jlronger 
than  water*  - 

It  appears  from  the  experiments  in  the  French  Infti- 
tute,  that  BIOT  "  has  difcovered  that  the  Galvanic  fluid 
"  is  tranfmitted  \f '.th  difficulty  through  water,  but  that  it 
"  eafily  glides  over  its  furface ;  an  effect  produced  alfo, 
"  according  to  Prieftley's  experiments,  by  weak  electri- 
"  city  pofleffing  great  velocity*."  —  Here  then  the  fluid 
pafles  *  with  difficulty  through  water,'  ye  conjurers  I——* 
But  why  do  I  argue  againft  fuch  abfurdities  ?  And  yet 


"  Ex  PER.  2.  If  zinc,  iron,  or  copper,  are  employed  with  gold,  in. 
dilute  nitric  acid,  nitrous  gas  is  formed,  in  the  fame  manner,  and  under 
the  fame  circumflances,  as  the  hydrogen  gas  in  the  former  experiment. 

"  EXPER.  3.  Experiments  analagous  to  the  former,  and  equally  Cm- 
pie,  may  alfo  be  made  with  many  metallic  folutions.  If,  for  inftance, 
the  folution  contains  copper,  it  will  be  precipitated  by  a  piece  of  iron, 
and  appear  on  its  furface.  Upon  filver  merely  immerfed  in  the  fame 
folution,  no  fuch  effect  is  produced ;  but  as  foon  as  the  two  metals  are 
brought  into  contact,  the  filver  receives  a  coating  of  copper."— —Dofior 
Wcllajlons  Experiments  on  the  chemical  PrtduSHtn  and  Agtncy  of  £lefiri(ity  i 
PHIL.  MAG.  vol.  xi.  page  ao6. 

cMoeo** 

*  PHitosormcAi.  MAGAZINE,  vol.  xi.  page  a?a. 
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I  mujl,  in  order  to  open  the  eyes  of  the  fervutn  pecut, 
vhich  they  have  thoroughly  clofed. 

Allow  me  juft  to  recapitulate — that  the  electrical  fluid, 
fet  loofe  by  the  furface  of  the  zinc,  penetrates  through 
the  zinc,  being  attracted  by  the  filver  which  now  touches 
it  and  paffes  through  it,  and  then  through  the  water  to 
the  zinc  again*.  Then  what  are  the  phenomena  from 
this  circulation  ?  Why,  that  this  fluid,'  when  it  pafles 
through  the  filver,  attracts  fo  much  phlogiflon,  or  fixed 
fire,  that  when  it  penetrates  the  water  it  receives  its  wa- 
ter of  compofition,  and  then  forms  inflammable  airf. — 
How  beautiful,  and  yet  how  fimple  is  this  illuftration  of 


*  Mr.  Davy  is  Forced  to  fay, "  But  little  knowledge  has  yet  been  ob- 
tained concerning  the  chemical  changes  taking  place  in  the  fecond  claft 
of  Galvanic  batteries.  But  from  feveral  experiments  it  would  appear 
that  they  are  materially  different  in  the  laws  of  their  production  from 
thole  taking  plat-  in  the  firft  clafs. 

"  Thus,  when  finglc  metallic  wires,  with  water,  are  placed  as  ferio 
powerful  batteries  of  the  fecond  order,  the  influence  producing  oxyge» 
leems  to  be  tranfrnitted  by  the  point,  in  the  place  of  that  part  of  the 
plate,  which  was  apparently  incapable  ef  undergoing  oxidation;  whilft 
the  hydrogen  is  evolved  from  that  point  where  the  oxidating  part  of  the 
primary  fcries  appeared  to  raift." — PHIL.  MAG.  vol.  xi.  page  336. 

Now  what  muft  the  candid  reader  think  ?  Muft  I  argue  againft  the 
•bfurd  idea  of  the  fecond  glafs  of  batteries  being  different  ? — Our  infatu- 
ated French  theories  can,  with  all  the  aumbalanti  imaginable,  fay  black 
is  white;  and  this  they  will  call  philofophy.  It  may  be  pbilofophy  at 
the  InfUtutc,  but  in  every  other  place  it  is  grofs  aonfenfe. 

f  Mr.  Nicholfon's  Journal  for  June  if 04,  p.  Ij,  fays,  "  I  wts  lately 
rather  furprized  to  find  that  Galvanifm  had  the  effitd  of  making  filver 
remarkably  brittle.  This  looks  as  if  its  aftion  was  fomehow  conne&ei 
with  the  malleability  of  the  perfect  metals,  and  to  fhew  that  the  conduct- 
ing metals  Humid  be  occafionally  pafTed  through  the  fire.  Tkc  ftlver 
plates  were  nearly  clean."— Liltir  tt  Mr. 


C 

the  phenomena !     Let  us  now  fee  what  the  French  the- 
ory fays — 

The  water  is  decompounded  at  the  zinc :  but  then  they 
fay  that  the  electrical  fluid  feizes  upon  the  hydrogen  kt 
loofe  by  the  oxygen,  and  flies  with  it  to  the  filver,  and 
then  mod  unpolitely  gives  it  a  kick,  making  it  fly  off  as 
hydrogen  gas.    Now  it  is  certainly  mod  unpolite,  thus 
to  fever  it  from  its  dear  paramour  (Oxygen),  they  having 
fuch  a  violent  attachment  to  each  other :  therefore  the 
attraction  for  the  electrical  fluid  muft  be  ftrong  indeed, 
to  overcome  the  other  j  and  yet  in  travelling  with  it  but 
a  fliort  way  to  the  filver,  it  turns  it  ofF  as  a  vagrant.——— 
But  ftill  we  are  more  embarrafled }  for  it  appears  that 
hydrogen  is  formed  at  both  metals — that  there  is  an  evi- 
dent calcination  at  the  zinc,  but  not  at  the  filver.    How- 
comes  this,  according  to  their  theory  ?     Here  they  muft  be 
mute.     r>ut  let  us  examine  it,  according  to  mine.     The 
watery  acid  calcines  the  zinc,  and  fets  loofe  its  fixed  fire 
as  hydrogen  gas ;  the  eleclric  fluid  in  confequenee  is  fet 
loofe,  which  then  is  attracted  by  the  uncalcined  zinc, 
now  becoming  plus;  and  as  foon  as  the  filver  touches  it, 
it  will  impart  to  the  filver  a  portion  of  its  electricity, — 
which  then  circulates  through  it  to  the  water ;  and  in 
the  progrefs  of  this  circulation,  it'attra&s  a  quantity  of 
the  fixed  fire  of  the  metals ;  fo  that,  upon  reaching  the 
water,  they  form,  together,  hydrogen  gas. 

Now  let  us  confider  the  fecond  experiment.—  In  this 
experiment  the  nitrous  air  is  only  formed,  and  no  hydro- 


Now  I  fhould  fuppofe  that  even  the  French  votarifts  would  admit 
that  this  is  owing  to  taking  its  phlogifton  from  it.  But  in  ufing  iron 
wires  for  a  long  time,  I  have,  in  a  manner,  made  the  calx  thro'  all  their 
fubftance ;  and  if  the  gentleman  had  swashed  my  writings,  he  would 
have  been  wdcr  n»  forprife. 
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gen  gas.  The  DlaHe!  This  is  a  huger  mountain  to  re- 
move, a  more  infuperable  difficulty  than  the  former.— 
What  will  the  French  theorifls  fay  to  this  ?  The  elec- 
trical fluid  mufl  feize  upon  the  oxygen  of  the  nitrous 
acid  at  the  zinc  metal,  (leaving  the  poor  water  undif- 
tnrbccl) ;  and  then  flying  with  it  to  the  filver,  it  becomes 
fo  enamoured  of  it,  that  it  will  not  let  it  efcape,  as  it  did 
the  hydrogen.  Alfo,  it  aclually  feizes  upon  the  oxygen 
of  the  nitrous  acid  that  was  contiguous  to  the  filver  wire, 
for  nitrous  air  is  alfo  formed  there.  But  then  the  matter 
of  aftonifhment  is,  what  comes  of  all  the  oxygen,  as  the 
gold  is  not  oxidated  ?  The  procefs  flill  goes  on,  forming 
nitrous  air,  and  ftill  no  oxygen  appears !  //  /'/  annihil- 
ated? Where  the  Diable  is  it  gone  ?  for  there  is  neither 
key-hole  nor  barrel  for  it  to  leap  through.  This  is  a  feat 
far  more  extraordinary  than  the  bottle-conjurer  in  the 
Hay-market.  Servutn  pecust  can  you  dlgejl  this,  as  they 
have  made  you  /wallow  it  ?  There  is  a  chance  of  your 
ftomachs  bringing  your  heads  to  their  fenfes,  at  laft.  I 
think,  my  countrymen,  you  will  have  enough  of  French 
philofopby  and  philosophers,  in  the  end. 

Let  the  fame  experiment  be  next  examined  by  my  the- 
ory.— The  nitrous  acid  and  water  attack  the  zinc,  feize 
upon  its  phlogifton,  and  form  nitrous  air.  The  electrical 
fluid,  in  pafling  through  the  metals,  attracts  fo  much  of 
their  fixed  fire,  as  that  when  it  pafTes  out  of  the  filver  it 
is  highly  phlogifticated  and  attracts  the  nitrous  acid,  and 
alfo  forms  nitrous  air ;  with  the  vitriolic  acid  it  forms 
fulphur. 

The  third  experiment  juft  bears  the  fame  rational  ex- 
planation with  my  theory,  but  with  their'*  arifes  the  fame 
abfurdtty. 
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Dr.  Wollaflon  broaches  a  ridiculous. theory,  that  ail 
electricity  is  owing  to  the  calcination  of  metals.     If  the 

( Doctor  will  take  his  cat,  and  rub  her  back  well  with  his 
hand,  electricity  will  be  excited:  but  in  this  cafe,  pray 
•where  are  ttie  metals  ?  In  {hort,  the  Moon  is  a  great 
Chefhire  Cheefe,  merely  becaufe  it  is  the  ihape  of  one  » 

full  of  maggots  t  good  Doctor  ! 0  *  cunning  rogue! 

The  electrical  fluid  is  formed  of  an  acid,  (I  fuppofe 
the  nitrous,)  and  fire.  This  active  fluid,  circulating 
through  the  pile,  and  flowing  ftrongly  upon  the  cxidable 
metal  of  the  pile,  oxidates  it.  As  the  flame  of  a  candle, 
upon  the  combuftible  body  it  is  blown  upon,  burns  it ; 
while  the  body  which  it  is  blown  from,  is  not  burnt  by- 
it.  And  that  this  is  the  cafe  with  the  electrical  fluid, 
ftrikingly  appears  from  an  experiment  of  Mr.  Cuthbert- 
fon's  in  N^holfon's  Journal: 

Moreover,  though  the  electrical  fluid  contains  fire, 

and  an  acid  capable  of  calcining  metallic  bodies  of  itfelf, 

yet,  in  pafling  through  the  pile  in  ilie  cliiks,  it  meets  with 

water,  acids,  alkalies,  neutral  falts,  and  atmofpheric  air ; 

all  of  which  considerably  aid  the  calcination:  —  fo  that 

when  the  electrical  fluid   is  highly  faturated  with  the 

phlogifton  (or    fixed  fire)   which  •  it  acquires  from  the 

metals  of  the  pile,  an  actual  conibuflicn  takes  place  j  its 

own  fixed  fire  which  it  received  from,  the  metals,  and  alfo 

the  phlogifton  of  the  metal  of  the  ainc  fide,  are  fet  loofe 

as  free  fire.     That  is,  when  plates  are  large,  fo  as  to  be 

much  expofed  to  the  atmofphcre,  and  the  bodies  which  it 

finds  in  the  diflcs,  (that  is,  betwixt  the  plates);  and  which 


*This  epithet,  as  Well  as  the  annexed  futftantivc,  is  merely  in  con 
formity  with  the  Nonh-of-England  dLilccY,  tc  children,  when  they 
anv  remarkable  arcluiefs. 
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combuftion,  producing  fuch  an  active  ftate  of  fire  fo  as 
actually  to  inflame  the  metals  oppofed  to  its  circuit,— 
will  produce  very  little  effect  in  forming  airs,  or  in  giv- 
ing the  electrical  (hock  to  animals.  Indecxl,  inftead  of 
adding  to  thefe  effects,  I  have  found  the  electrical  fire, 
in  a  great  meafure,  decompounded,  —  its  fire  becoming 
actual,  or  fet  loofe,  from  its  acid  which  was  depofirsd  in 
the  procefs.  And,  on  the  other  hand,  where  the  nitrous 
ammonia  was  placed  in  the  difks  of  a  pile  with  lefs 
plates,  I  have  increafed  the  electrical  fluid.  What  in- 
duced me  at  firlttd  form  thefe  opinions,  I  may  probably 
detail  hereafter. 

There  is  a  difference,  I  have  found,  in  the  electrical 
fluid  of  the  common  machine  and  the  pile.  The  former 
is  formed  of  Nature's  faturation  of  fire,  and  the  acid ; — 
but  in  the  pile  the  acid  gets  a  higher  faturation  of  fixed 
fire  from  the  bodies  which  compofe  the  pile,  and  which 
in  confequence  makes  it  better  adapted  to  form  airs : — 
alfo  it  caufes  its  operations  upon  the  human  body  to  be 
more  active,  and  is  better  calculated  to  remove  difeafe. 
The  circulation  of  the  fluid  in  the  pile  is  likcwife  confi- 
derably  flower  than  in  the  common  machine.  The  plus 
and  minus  are  considerably  higher  in  the  common  ma- 
chine, being  formed  by  the  Leyden  phial  while  in  the 
pile,  owing  to  the  little  obftruction  that  is  given  to  it  by 
its  pafling  through  the  fluids  in  the  diflc.  Alfo  the  Gal- 
vanic fire  is  more  fixed  than  in  the  common  machine, 
and  therefore  lefs  repulfive — and  which  repulfion  is  the 
caufe  of  its  active  motion,  as  I  have  (hewn.  Indeed  the 
electrical  fire  of  the  pile  differs  very  much ;  for  in  the 
large  plates  its  fire  becomes  more  actual  by  combuftion 
than  in  ths  common  machine,  as  may  be  feen  in  its  fet- 
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ting  fire  to  the  metals.     A  more  full  inveftigation  of  all 
thefe  phenomena,  I  may  probably  give  hereafter. 

There  are  two  inierefting  experiments,  whkh  I  was 
extremely  defirous  {hould  be  tried  by  other  philosophers ; 
and  a  longtime  ago,  I  wrote  to  the  gentlemen  of  the  Af- 
kefian  Society,  informing  them,  tha.t  if  the  propofal  met 
with  their  approbation,  I  would  fend  up  the  experiments 
to  the  Society,  in  order  to  have  them  repeated;  but  hi- 
therto I  have  received  no  anfwer  to  niy  letter*.— — The 
firft  of  thefe  experiments  confided  in  forming  a  Torri- 
cellian Vacuum,  with  quickfitver,  in  a  long  glafs  tube, 
having  a  little  round  head  at  the  top.      Through  this 
part  of  the  glafs  were  formed  two  holes,  in  which  were 
accurately  inferted  a  piece  of  brafs  in  each,  fo  as  to  ad- 
mit of  two  fmall  wires,  pointed  at  the  end,  with  a  mix- 
ture of  fulphur  and  iron.      Upon  applying  thefe  two 
wires  to  an  a '-live  Galvanic  battery,  the  mixture  of  ful- 
phur and  iron  were  ftrongly  ignited,  and,  after  the  igni- 
tion, they  became  vitriolated  iron.     Here  then  was  no 
oxygen  in  the  procefs.  —  *#*  This  experiment  anfwcrs 
equally  well,  if  you  melt  about  one  part  of  fulphur  with 
three  of  iron,  and  form  it  into  the  flhape  of  a -piftol  ball, 
and  when  hot,  run  into  it  two  golden  wires:  then  apply 
thefe  wires  to  the  macl.ine,  —  which  having  worked  for 


*  A  gentleman  connc6l;d  with  this  Society,  was  fo  obliging  a»to 
affure  me  that  he  would  mention  the  circumftance  to  the  Prefident  of 
the  faid  Society,  who  politely  informed  him,  that  he  had  not  feen  the 
letter,  but  that  the  Afkcfian  Socisty  would  always  be  happy  in  receiving 
communications  from  me.    But  as  I  then  was  determined  to  fend  abroad 
thefe  experiments  through  another  channel,  I  did  not  fend. them. up;  — 
and  now  they  are  publifhed,  I  fliall  be  much  obliged  to  tbe  Prefdent  if 
he  will  get  them  repeated,  and  do  me  the  honour  of  acquaintinj 
vitk  the  rclYit. 

N  n 
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fome  time,  fplit  the  ball,  and  you  will  find  that  part  of 
it  (directly  in  the  centre,  betwixt  the  wires  which  had 
the  electrical  fluid  circulating)  will  become  the  vitri- 
olated  iron.  Now  this  is  only  done  in  the  innermoft 
part  of  the  ball,  which  is  inacceflible  to  the  air. 

The  other  experiment  confided  in  collecting  as  large 
a  quantity  of  the  air  that  is  formed  in  the  Galvanic  pile, 
(which  they  call  oxygen),  and  to  try  if  it  was  refpirable, 
by  placing  a  common  bee  in  it,  which  died  immediately, 
the  fame  as  it  would  have  done  in  any  noxious  air. 
It  is  reafonable  to  fuppofe,  that  in  London,  where  they 
have  the  advantage  of  machines  on  an  extended  fcale, 
they  might  collect  as  much  of  this  air  as  to  place  a  moufe 
in  it. 

That  both  what  they  call  the  inflammable  air,  and 
oxygen  gas,  are  of  the  nature  of  the  gafeous  oxyde  of 
azote,  appears  from  the  examination  of  thefe  airs,  upon 
firing  them.  Mr.  Cruickflianks  fays,  that  "  where  the 
"  gafes  obtained  by  gold  and  platina  wires,  are  collected 
•"  together  and  exploded  over  mercury,  the  whole  nearly 
"  difappears,  and  form  water,  with  probably  a  little  ni- 
"  trous  acid,  for  there  was  always  a  thick  nitrous  vapour 
**  perceived  for  fome  time  after  the  cxplofion.  The  re- 
*'  fiduary  gas  in  this  cafe  appeared  to  be  azote*." 

Dr.  Prieftley  (in  his  6th  volume,  page  335)  fays,  "But 
"  the  moft  effectual  change  that  I  was  able  to  make  in 
"  this  kind  of  air,  ( dephlogifticated  nitrous  air)  was  bring- 
"  ing  it  to  a  (late  in  which  I  doubt  not  it  was  refpirable, 
"  by  means  of  the  electric  fpark.  Taking  this  fpark,  or 
"  making  fmall  explofions,  in  0.4  of  an  ounce  meafure  of 

*  Nicholfen'i  Journal  for  September,  l8o»— p»gc  257. 
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g<  dcphlogiflicated  nitrous  air,  it  was  rendered  wholly 
««  immifcible  with  water,  and  of  the  ftandard  of  1.45." 

Dr.  Prieflley  alfo,  (in  his  ad  volume,  page  128)  fays, 
"  A  quantity  of  this  air,  (the  gafeous  oxyde  of  azote,)  rc- 
"  ceived  in  water,  was  about  half-abforbed  in  one  night. 
"  By  agitation  it  appeared  to  be  abforbed  not  fo  readily 
**  as  fixed  air,  nor  with  fo  much  difficulty  as  nitrous  air, 
*'  but  in  a  medium  between  both.  When  this  air  was 
"  reduced  to  about  one-eighth  of  its  original  bulk,  it  was 
"  diminifhed  by  nitrous  air.  But  this  is  the  cafe  with  all 
"  the  kinds  of  air  that  will  bear  the  experiment,  and  even 
"  with  nitrous  air  itfelf,  as  I  have  obferved  in  my  former 
"  publication." 

Mr.  Davy, -this  is  certainly  the  wonderful  Laputatic  air 
that  made  you  dance  fo  ! 

Dr.  Wollaftf n  affirms,  that  the  pofitive  wire  in  the 
common  electrical  machine  turned  an  infufion  of  litmus 
red,  and  the  negative  wire  reftored  it  to  its  original  blue 
colour.  Now  this  only  informs  us  that  there  is  an  acid 
in  the  electrical  fluid,  which  vegetable  infufions  have  a 
flrong  attraction  for,  and  which  feizes  upon  it;  but  that 
when  this  red  infufion  is  expofed  to  the  negative  wire, 
its  newly-acquired  acid  is  again  attracted  by  the  phlogif- 
ton  which  the  eleftrical  fluid  had  attracted  from  the 
wires,  and  bereaves  the  vegetable  juices  of  it.  This  fact, 
Mr.  Cavendifh,  is  fufficient  to  teach  you  how  the  cauftic 
alkali  received  its  acid  in  your  experiments,  and  that  it 
was  not  from  the  atmofpheric  air  being  decompounded ; 
for  it  is  now  known  that  the  electrical  fire  pofiefTes  an 
acid.  As  to  the  common  electrical  machine  forming  air, 
as  well  as  the  Galvanic  pile,  thefe  phenomena  I  mewed 
long  before  Dr.  Wollafton's  publication  was  ufliered  into 

the  world. 

*rn2 
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I  hope  my  reader  is  now  fully  fenfible  that  ammonia 
is  formed  of  phlogifton,  and  that  the  phlogifton  of  metals 
forms  it :  this  (I  think)  I  have  fatisfactorily  proved ;  yet, 
to  corroborate  the  pofition,  I  beg  leave  to  ftate, — that  if 
the  Galvanic  procfcfs  be  prolonged,  ( i.  e.  flowly  continu- 
ed,) and  if  the  wires  aie  long  and  thick,  the  hydrogen 
(of  itfelf )  will  not  have  heat  enough  to  form  all  into  hy- 
drogen, but  a  part  of  it  will  be  depofited  in  the  water, 
which  will  be  found  to  hold  in  folution  an  alkali.  So 
that  Mr.  Davy  fays,  page  336,  "  If  the  procefs  be  con- 
"  tinued  for  fome  time,  the  apparatus  being  expofed  to 
"  the  atmofphere" —  (but  I  have  found  the  atmofphere  of 
no  confluence  in  the  procefs) — "  the  water  in  the  oxygen- 
"  giving  tube,  will  become  impregnated  with  an  acid, 
"  (apparently  the  nitrous);  whilft.  that  in  the  hydrogen- 
"  giv'ng  tube,  will  be  found  to  hold  in  folution  an  alkali, 

<c  which  in  certain  cafes  has  appeared  to  be  fixed." 

Now  I  am  deceived,  if  thefe  circumftances  do  not  ftrong- 
ly  indicate,  that  the  voluble  and  fixed  alkalies  are  nearly 
allied  to  each  other,  and  both  formed  of  fixed  fire,  which 
I  have  all  along  inculcated. 

In  examining  Nicholfon's  Journal  for  July,  1804,  I 
fee  that  Mr.  Ritter,  a  very  ingenious  and  able  experi- 
menter, has  made  fome  interefting  experiments  on  the 
Galvanic  pile,  which  I  (hall  examine.  He  fays,  (page 
176,)  "  But  it  was  never  yet  fufpected,  that  the  whole 
"  pile  becomes  negatively  electrified,  when  a  communi- 
"  cation  is  made  betwixt  the  pofitive  pole  and  the  earth, 
"  by  means  of  fome  conducting  fubflance ;  and,  on  the 
"  contrary,  the  whole  pile  becomes  pofitive,  when  the 
"  electricity  is  abllracted  from  the  negative  pole.  We 
"  have  here  a  phenomenon,  that  fiicws  the  theory  of 
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"  electricity  to  be  flill  in  its  infancy.     When  the 

"  of  the  pile  is  thus  changed,  its  chemical  action  is  not 

"  deftroyed,  but  continues  as  before." 

Now  let  us  fee  how  this  fact  agrees  with  my  theory. 
When  a  communication  is  made  between  the  pofitive 
pole  and  the  earth,  (which  is,  the  zinc  pole),  from  its  na- 
ture its  electricity  will  diffufe  itfelf  into  the  earth,  and 
the  pile  will  become  negatively  electrified.  But  when 
the  communication  is  made  between  the  negative  pole, 
(which  is,  the ftlver  pole  Jt  and  the  earth — as  its  electricity 
is  received  by  the  earth,  the  earth  will  receive  a  great  deal 
of  its  electricity,  being  repelled  into  it;  —  but  not  the 
whole :  fo  that  the  whole  pile  will  become  pofitive.  For 
in  this  cafe,  the  electrical  tenfion  between  the  two  poles 
is  taken  off,  in  confequence.  What  electricity  the  pile 
poflefles,  is  ftill  diffufed  through  the  whole  of  it,  uni- 
formly. 

In  the  firft  inftance,  the  earth,  by  communicating, 
with  that  part  of  the  pile,  namely,  the  pofitive  pole,  will 
receive  an  amazing  quantity  of  the  fluid,  fo  as  to  make 
what  remains  of  it  negative ;  but  when  the  earth  com- 
municates with  the  negative  pole,  the  quantity  it  receives 
From  it  is  only  by  repulfion  ;  that  is,  the  electrical  fluid 
is  repelled  into  it  by  the  tenfion  which  it  experiences  in 
the  pile,  from  the  pojitive  pole  to  the  negative  pole. 

It  is  faid,  "  We  have  here  a  phenomenon,  that  (hews 

"  the  theory  of  electricity  to  be  ftill  in  its  infancy." 

Thus,  according  to  their  theories,  it  is  inexplicable,  and 

(lands  in  direct  oppofition  to  all  former  facts but, 

viewed  in  the  light  of  my  theory,  it  is  rational,  and  har- 
monizes with  former  facts.  The  pile  being  thus  changed, 
its  action  goes  on  as  before ;  for  when  the  communica- 


• 


tion  is  made  by  good  conductors  between  the  poles,  the 
circulation  of  the  flu'nl  that  is  left,  and  ilill  generating, 
•will  take  that. courfc,  indeed  of  going  into  the  earth. — 
B;ut  its  aftion  will  be  greatly  leflencd  ;  for  Dr.  Marum 
found  it  was  neceifary  to  have  the  adlion  of  the  pile  in 
its  full  vigour,  to  infulate  it.  Alfo,  after  thefe  change* 
take  place,  by  its  poles  communicating  with  the  earth,  to 
(hew  that  the  pile  has  loft  a  great  quantity  of  its  fluid, 
is,  that  if  it  fhould  be  tiied  juft  previous  to  this  commu- 
nication with  the  earth,  and  afterwards,  it  will  be  found 
confiderably  weaker. 

The  next  experiment  which  he  makes,  is  to  fliew, 
(what  we  might  have  fuppofed  h  priori,)  that  the  pile 
charges  a  jar  accordingly  as  its  fluid  moves  rapidly  or 
flowly  within  itfelf.  For  why  it  charges  a  battery  fo 
inflantaneoufly,  is  owing  to  its  fluid  moving  rapidly  in  a 
circle  within  itfelf:  therefore  a  battery  being  expofed  to 
its  circuit,  will  naturally  receive  its  fluid,  and  accordingly 
as  the  fluid  moves  quickly  or  flowly  in  it,  in  like  manner 
it  will  be  received  by  a  quick  or  flow  progrefllon. 

"  //  it  a  ivcll-knoiun  faclt  that  eleclricity  producer  the 
"fume  change  in  -water  as  Galvanifm"  This  fail  I  proved 
before  either  Dr.  Van  Marum  or  Dr.  Wollafton.  "  Rittcr 
has  (hewn  that  pofitive  electricity,  like  pofitive  Galvanifm, 
difengages  from  it  oxygen  gas;  and  that  negative  elec- 
tricity, like  negative  Galvanifm,  difengages  from  it  hy- 
drogen." 

The  electrical  fluid  is  formed  of  fire  and  an  acid,  as  I 
have  {hewn  in  my  former  works.  If  this  fluid  is  received 
from  a  jar,  its  faturation  of  fire  principally  form  what 
they  call  oxygen  gas;  but  when  the  fame  fluid  circulate* 
through  metallic  bcdies,  it  will  attract  a  higher  faturation 
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of  fixed  fire,  and  principally  form  with  water  what  they 
call  hydrogen  gas.  And  according  to  the  metal  which  it 
circulates  through,  is  cafy  or  difficult  to  calcine;  that  is, 
to  part  with  its  fixed  fire,  the  electric  fluid  will  be  fatu- 
rated  with  it  accordingly.  Or,  in  fuch  proportion  as  the 
metal  is  long  and  fmall,  it  will  be  expofed  to  the  fluid, 
and  be  robbed  by  it  of  its  phlogifton  accordingly.  All 
this  I  fully  proved. 

He  alfo  found,  that  "  the  electricity  does  not  produce 
«  Ovr-  -       •  ••-•  1  hydrpgeaafciotis  in  the  humid  way 

"  alone,  but  in  the  dry  wayalfo."  Then,  clearly^  this 
fliewb,  if  there  is  allowed  to  be  any  common  fcnfe  and 
reafon  in  thefe  dilquifitions,  .that  water  does  not  furnifh 
the  oxygen  and  hydrogen  found  in  thefe  proceifcs.i.1  ...••=» 
(t  In  a  piie  (fays  Mr.  Ritter)  the  poles  of  which  are  not 
*'  made  to  communicate  by. means  of  a  conducting  fub- 
<*  fiance,  tlie  chejnical  aclion  of  the  tlrata  competing  it 
"  is  very  unequal.  The  plates  of  zinc  are  oxided  lefs  in 
**  proportion  to  th^ir  diftance  from  the  pofitive  poie^  fo 
<*  that  thofe  neareft  the  negative  pole  have  frequently  no 
"  traces  of  oxidation,  and/feem  rather  to  have  been  pro- 
"  tec~ted  from  the  aclion  of  the  water  by  which  they  are 
'*  wetted,  than  attacked  by  the  action  of  the  pile."==s 
(Nicholfon's  Journal  for  July,  iSo|-^page  178.) 

The  above  fufficiently  demonftrates,  that  it  is  the  cir- 
culation of  the  eleclric  fluid  that  produces  the  calcina- 
tion ;  for  when  it  is  retarded,  the  oxidation  is  retarded 
alfo;  and  when,  like  a  liver,  it  is  obftrucled,  33  it  over- 
comes that  obftruclion,  it  \\  ill  move  quicker,  till  it  cir- 
culates to  the  obftruftion  again,  and,  as  it  approaches 
the  obftvuilion,  it  will  gradually  decline  in  its  motion 
.  proceeding  flower  and  flower — Thus  it  is  in  the  procefs 
ef  calcination. 


C 
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To  aid  the  action  of  the  pile  upon  the  animal  body, 
Mr.  Ritter  fhews  how  neceflary  it  is  that  the  fkin  ftiould 
be  wetted,  to  add  to  its  conducing  power ;  and  to  make 
its  action  fall  more  upon  a  particular  part,  the  conductor 
which  is  applied  to  the  part,  mud  be  fmall,  and  that  this 
makes  its  action  upon  it  the  ftronger.  This  is  precifely 
the  fame  train  of  reafoning  which  I  have  employed,  in 
defcribing  its  action  upon  metals;  the  fmaller,  the  ftrong- 
er action  j  and  the  longer  and  the  fmaller  the  wires  are, 
airs  are  accordingly  produced. 

Mr.  Nicholfon,  in  his  marginal  labours  t  fays,  "  Ritter 
*'  reduces  all  the  effect  of  the  pile  on  the  body  to  expan- 
«*  fion  and  contraction ;  the  pofitive  conductor  expanding, 
"  the  negative  contracting  the  part.  The  pulfe  is  made 
"  ftronger  by  the  pofitive  conductor ;  weaker  by  the  ne- 
"  gative.  The  expanfion  is  followed  by  a  fenfation  of 
"  heat,  and  vice  verfa.  The  action  of  the  pile  on  the  or- 
"  gans  of  fenfe  depends  on  the  nature  of  the  organ ;  but 
"  the  two  poles  produce  the  extremes  of  the  fenfation. — 
"  The  eye,  in  the  pofitive  ftate,  fees  objects  red,  large, 
«  and  diftinct ;  in  the  negative,  blue,  fmall,  and  more 
"  obfcure.  On  the  tongue,  the  pofitive  pole  produces 
*'  an  acid  tafte;  the  negative,  an  alkaline.  In  the  nofe, 
"  the  negative  produces  an  alkaline  fmell ;  the  pofitive, 
"  that  of  oxygenated  muriatic  acid.  In  the  ears,  the  po- 
"  fctive  produces  a  grave  found;  the  negative,  an  acute.'* 
Page  1 80. 

Upon  my  theory,  we  are  not  at  a  lofs  for  an  eafy  and 
rational  explanation  of  thefe  phenomena — "  the  pofitive 
"  conductor  expanding,  the  negative  contracting  the 
"  part."  My  theory  rcverfes  thefe  poles.  It  fuppofes 
the  filver  wire  the  pofitive,  and  the  zinc  the  negative  :— 
then  the  fluid  flows  from  the  filver  wire  to  the  zinc  r.-ire : 
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ttie  fluid  no  fooner  begins  to  enter  the  body  than  it  meets 
with  much  impediment  in  pafling  the  ikin,  -which  re- 
squires  to  be  moiftened;  when,  overcoming  that,  it  cir- 
culates freely  till  it  comes  to  the  (kin  again,  to  pafs  out 
of  the  body  to  the  zinc  wire  ;  but  meeting  with  this  im- 
pediment, it  accumulates  until  it  has  overcome  it  again; 
juft  the  fame  as  a  river.     In  confequence  of  which,  (the 
nature  of  the  fluid  pofleffing  fo  much  fiie)  it  will  expand 
the  part;  and  fo  vice  verfa.     The  part  it  enters  into  will 
direct  its  fluids  from  it  to  the  part  it  pafles  out  of.1      ••'' 
Bur,  according  to  their  opinion  of  its  circulation,  it  ought 
to  have  been  reverfed.    The  pulfe  is  a&ed  upon  juft  in, 
the  fame  manner :  its  Jlimulus  is  the  greateft,  where  it  is 
moft  accumulated;  —  and  the  circumftance  of  its  being 
made  weaker  by  the  filver  wire,  is  probably  partly  owing 
to  its  dufturbmg  in  its  courfe,  and  diverting  from  its 
natural  channel  the  nervous  fluid,  taking  it  from  the  arm. 
it  enters  to  the  arm  it  pafles  out  at.     The  eye  and  ear 
are  affe&ed  in  the  fame  way.     The  retina  being  more 
fenfible,  by  reafon  of  the  accumulation  of  both  the  fluids, 
(namely,  elcftric  and  nervous,)  before  the  former  pene- 
trates out  of  the  body  to  the  zinc  wire,..the  eye  will  per- 
ceive objects  red)  large  and  dijlinft ;  and  in  the  negative, 
blue,  fmall,  and  more  obfcure.     This  fully  elucidates  my 
Theory  of  VISION,  which  I  publifhed  in  1796,  that  co- 
lours are  owing  to  the  degree  of  Jlimulus  which  the  retina 
receives  by  the  ray  of  light,  according  to  the  force  with 
which  it  is  repelled  againft  the  retina,  (or  nerve  of  the 
eye) ;  and  which  has  been  attempted  to  be  pilfered  by 
others.      It  is  this  Theory  which  confounds  Sir  Ifaac 
Newton's  hypothefis,  that  a  ray  of  light  conjijls  of  different 
cdcurs* — It  is  plain,  that  the  faft  above  ftated,   while 

0  o 
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it  confirms  my  Theory,  it  renders  that  of  Sir  Ifaac  New- 
ton erroneous*. 

The  tongue  is  affected  with  an  acid  tafte  by  the  zinc 
pole,  and  an  alkaline  tafte  by  the  fiiver  pole.  As  the  acid 
circulates,  the  electric  fluid  is  highly  phlogifticated,  as 
•ammonias  the  other  is  more  in  its  natural  acid  ftate:  fo 
the  nofe  finds  in  the  fiiver  wire  an  alkaline  fjnell,  and  in 
the  zinc  wire  an  acid  one.  The  ears  are  equally  affected 
with  the  eyes.  Nothing  can  fpeak  more  ftrongly  in  fa- 
vour of  my  fyftem  than  thefe  lads,  nor  more  flatly  con- 
tradict their's. 

Mr.  Cruickfhanks  proves  that  an  acid  (viz.  the  nitrous) 
is  depofitcd  in  the  difks.  Alfo  Mr.  Davy  fays,  that  both 
*  an  acid  and  alkali'  are  depofited  by  the  different  wires. 
Likewife  Dr.  Wollafton  (hews,  that  vegetable  juices  arc 
turned,  red  and  green  by  the  different  wires.  Now  as  all 
their  owa  experimenters  bring  forward  thcfc  different 
facts,  can  we  be  furprifed  that  this  acid,  faturating  itfclf 
with  the  phlogifton  of  the  metals,  fhould  produce  differ- 
ent airs  ?  For,  if  there  exifts  a  fact  in  chemiftry,  I  hare 
proved  that  the  nitrous  acid  and  phlogifton  produce  both 
inflammable  airs,  and  alfo  what  they  call  the  gafeous  oxydc 


*  That  obfcureft  of  all  writeri,  Dr.  Young,  upon  feeing  how  infuf- 
ficient  1  have  Ihcwn  Sir  Ifaac  Ncwton'«  do&rinc  in  accounting  for  the 
phenomena  of  colours,  and  how  juflly  mine  explain*  them,— hat  endea- 
voured to  drag  into  the  explanation  the  action  of  that  imaginary  body, 
AETHER,  producing  undulations.  I  can  only  fay,  (for  he  defervcs  no 
other  anfwcr)  that  his  dodrine  is  as  akfard,  obfmrt,  and  » ARK  as  a  candlo 
placed  in  a  crooked  cylindrical  vcflcl,  fo  that  not  a  ray  of  light  from  the 
candle  can  pafs  through  it ;  yet  admit*  freely  of  the  paffagc  of  the  found 
of  the  learned  Dodor-'s  obfcuritics  and  abfurdities,  in  defence  of  hi*  opi- 
nion,— proceeding  from  his  h«ad  with  all  the  pojnpofity  of  Friar  Bacon'* 
Brazen-head,  wheu  vnfoldinj  futvc  CT««ti, 
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*f 'axote ;  and  that  thefe  airs  may  be  meliorated  by  agita- 
tion in  water,  which  they  muft  experience  in  the  difks, 
as  Dr.  Prieflley's  experiments,  juft  quoted,  fufficiently 
prove.^==Now,  the  airs  produced  by  the  pile,  are  airs 
direftly  Jimilar,  I  pofitively  aver,  and'call  upon  the  public 
to  examine  them.     Indeed  their  own  experiments  prove 
it:  for,  upon  firing  them,  Mr.  Cru-ickfhanks  fays,  that 
'•'  when  the  gaffes  obtained  by  gold  or  platina  wires,  arc  - 
*'  collected  together  and  exploded  over  mercury,   the 
*'  whole  nearly  difappears,  and  forms  water, — with  pro- 
"  bably  a  little  nitrous  acid,'  for  theie  was  always  a  thick 
"  nitrous  vapour  perceived  for  fome  time  after- the  explo- 
"  fion."    But  I  have  examined  them  by  various  proceffes,  , 
the  refultof  which  has  conftantly  been,  that/^j!  are  iden- 
tically thefe  kinds  of  airs,  and  that  there  is  not  an  atom 
of  the  pure  air  of  the  atmofpe-re  iathem,  (what  they  call 
oxygen  gas).     This  I  direclly  and  unequivocally  aflert, 
and  dare  them  to  {hew  the  contrary*. 

Another  defcription  of  philofophers  has  of  late  fprung 
up,  who,  feeing  the  abfurdity  of  the  do&rine  of  water. 


*  Mr.  Davy  has  an  experiment  which  I  have  not  noticed,  upon  aztte 
being  alforbed,  ly  reffiration,  infa  the  blood.  He  endeavours  to  fliew,  I  am 
told,  that  "  a  portion  of  azote  difappears  in  refpiration,  and  another 
portion  is  extricated  during  the  procefs." — Good  Heavens!  it  it  poffible 
to  afccrtain  fuch  a  thing  by  experiment?  To  demonftrate  the  facl,  a 
jnaft  mull  be  refpired  by  the  lungs,  and  aftually  accompany  the  azote 
into  the  blood,  and  afterwards  take  his  departure  with  the  other-portion 
of  azote, — ftparatc  from  the  abfurdity  which  there  is  in  fuppofing  that 
Nature's  great  office  in  that  important  fundion  is  to  abforb  and  evacuate 
the  felf-fame  body  by  the  fclf-fame  operation !  But  fuch  are,  their  expe  • 
rimcnts,  and  fuch  their  opinions.  Philofophy  is  now  conducted  ai  a 
Fairy  Talc  :  there  is  hypothecs  upon  hypothefis,  abfurdity  upon  abfurd- 
ity, Lapu'.-fm  upon  Lafutifm.  Every  thing  is  aerial — there  is  not  3:1 
atom  of  folia'/ fy,  any  .common  fenfe. 

002. 
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being  formed  of  oxygen  and  hydrogen,  have  formed  a 
new  theory,  and  fay  that  pofitive  electricity  and  water 
form  oxygen  gas,  and  negative  electricity  and  water,  hy- 
drogen gas. —  I  can  fcarely  fubmit  to  the  drudgery  either 
of  dating  or  refuting  fuch  abfurdities,  which  carry  con- 
tradiction on  the  face  of  them.  Thefe  gentlemen  have 

never  attended  to  the  different  phenomena  which  have 

*  * 

been  (hewn  by  the  experiments  of  thefo  laft  thirty  years, 
but  ground  their  aflertion  immediately  upon  the  fingle 
fact  of  thefe  airs  being  produced  by  the  Galvanic  pile.  "With 
as  much  colour  of  reafon  I  may  aflert,  that  the  Moon  is 
a  large  Chefliire  Cheefe,  from  this  fact,  that  it  refembUs 
one  in  appearance.  Oxygen  gas  is  produced  in  the  greateft 
abundance,  by  fire,  from  nitre :  Dr.  Prieftley  produced 
about  half  its  weight  into  oxygen  gas  and  azote  gas. — 
Ammonia  may  be  all  formed  into  hydrogen  gas,  by  fire. 
Now,  in  the  firft  inftance,  the  fire  muft  have  been  de- 
compounded in  pafling  into  the  nitre  \  its  minus  elec- 
tricity muft  have  gone  to  the  formation  of  the  oxygen 
gas.  Then  what  an  accumulation  of  the  plus  electricity 
there  muft  have  been  in  the  refiduum  !  (viz.  the  cauftic 
alkali.)  Alfo,  in  forming  the  hydrogen  from  the  cauftic 
ammonia,  what  became  of  the  minus  electricity?  Be- 
fides,  from  whences  comes  the  water  necefiary  to  thefe 
airs  ?  Mr.  Kirwan  fays,  that  960  grains  of  nitre  contain 
about  326  of  the  nitrous  acid,  and  1 15  of  water.  Hence 
it  appears,  that  Doctor  Prieftley  produced  more  air  from 
nitre,  than  the  weight  of  both  the  acid  and  wafer  put 
together:  —from  960  grains  of  nitre,  he  produced  487 
grains  of  air.— See  the  6th  volume,  page  294. 

The  cauftic  volatile  alkali  poflefTes  no  water,  they 
fay.      But  it  ought  to  have  been  all  water,  us  it  is  all 


turned  to  hydrogen,  they  allow. — Mr.  Cruiekftanlcs,  by 
paffing  the  Galvanic  fluid  through  ammonia,  formed  it 
into  inflammable  air.  This,  then,  muft.  have  been  ao 
complifhed  by  the  minus  electricity — only  the  following 
difficulties  occur  :  In  this  cafe,  what  became  of  the  p/ur 
electricity  ?  How  came  the  machine  to  work,  when  one 

electricity  was  received  from  it,  and  not  the  other  ? •> 

But,  in  fhort,  if  the  reader  cannot  hunt  down  thefe  pu- 
erilities himfelf,  his  head  is  not  calculated  for  philofo- 
phy.  I  am  tired;  for  my  toils  have  not  been  inferior 
to  the  celebrated  labours  of  Hcrculus,  in  cleanfmg  the 
Augean  ftable* 

But,  more  particularly,  what  comes  of  all  the  nitrous 
acid  in  the  nitre  ?  and  from  whence  comes  the  azote  ? — 
Betides,  if  we  are  to  carry  with  our  difcuflion  common 
fenfe,  (and  not  be  altogether  Laputaiic,  launching  into 
fairy  regions,  where  Fancy  governs  and  Reafon  is  trod- 
den under-foot,) — the  electric  fire  (or  fluid)  contains  a 
great  quantity  of  actual  ct  free  fire,  feen  in  its  inflaming 
gunpowder  and  melting  iron:  —  therefore  it  would  un- 
doubtedly form  bodies  into  gaffes;  and  alfo  it  is  well 
known  that  it  will  reduce  the  osydes  of  metals.  It  is 
equally  well  known,  too.,  that  where  bodies  are  electrified 
pins,  and  bodies  are  electrified  minus  >  if  there  is  a  com- 
munication made  between  them  by  an  iron  wire,  there 
•will  be  found  like-.vife  a  ammufttaatiffB  cf  eltflricify,  at- 
tended xvith  the  clcclric  fluid  becoming  vifjble.  Nitre, 
and  combiiitible  bodies,  as  ammonia,  (which  are  never- 
thclefs  fotid  bodies,)  will  burn  with  great  brilliancy, — 
Then  how  is  this  fire  conducted,  up<m  the  principles  cf 
this  fitbl{me  hypothecs  ?  The  oxygen  in  the  nitre  muft 
af:ra:1  the  hydrogen  of  the  ammonia,  and  their  tainur 
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and  plus  electricity  mufl  form  the  combuftion.  Heavens  ? 
what  a  quantity  of  electricity  they  muft  contain!  for  the 
combuftion  may  be  carried  on  for  hours,  as  nitre  and 
charcoal.  Does  charcoal,  then,  contain  the  minus  elec- 
tricity, as  well  as  hydrogen  ?  What  an  ajlonifbing  difco- 
very!  But  then  the  product  in  firing  the  one  is  water, 
and  the  other  fixed  air,  they  fay.  Is  there  any  refem- 
blance  between  thefe  two  bodies,  ye  ivtfeacres!  This 
acid  air  then  muft  be  formed  of  charcoal  and  water,  ac- 
cording to  the  theory  we  have  been  examining.  Thefc 
are  the  elements  of  Laputifm ;  or  rather,  to  ufe  a  bright 
fimily  of  the  Reviewers,  the  whole  is  "  a  vajl  cloud  of 
ftnoke"  encompafling  the  Genius  of  Modern  Philofophy. 
Stf  pagfzsi. 

But  if  you  take  an  iron  wire,  and  make  a  communi- 
cation between  them,  there  is  no  electricity  communi- 
cated ;  or  place  either  the  nitre  or  ammonia  in  an  elec- 
trometer, they  will  {hew  no  figns  of  ele&ricity.  Good 
Heavena! — But  this  age  is  full  of  revolutions,  and  fcience 
hits  fallen  in  for  its  fliare.  Common  fenfe  has  been  kicked 
out  of  doors  by  the  revolutionary  principles  of  French 
philofophy,  which  have  introduced  in  its  ftead  the  Lapu- 
taiic  extravagancies  of  modern  nonfenfe.  All  the  canon, 
tztd  principles  of  our  venerable  ancestors  are  rejected. 
Thefe  reftlefs  innovators  have  therefore  no  fixed  princi- 
ples to  refort  to ;  there  is  neither  rein  nor  curb  to  govern 
their  wild  imaginations-,  hence  the  introduction  of  every 
thing  that  is  frivolous,  abfurd,  and  ridiculous !  In  a 
word,  THIS  is  A  BALLOON  AGE.  Swift's  imaginary 
ifland  is  at  length  eclipfed  by  bolder  fiaions.  Nor  can 
I  whip  thefe  men  into  folid  fenfe;  the  machinations  of 
this  cver-tO'be.detefted  confederacy  counteract  me.  But 
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the  day  of  retribution  will  foon  come,  I  hope,  for  the 
icception  of  my  truths.  The  celebrated  Mr.  De  Luc 
lias  opened  his  eyes,  and  has  begun  (as  our  Reviewers 
fay,)  to  attack  "  WITH  FEROCITY"  the  French  The- 
ory of  Chemiftry,  charging  it  with  being  an  enemy  to 
the  progrefs  of  fcience,  and  (hewing  (after  mey)  that  it 
makes  no  diflin&ions  between  vapours  and  permanent 
gaffes. 

In  fine,  carry  this  late  theory  into  the  elaboratory,  and 
examine  all  the  different  chemical  fa€ts  by  it,  for  I  have 
only  done  fo  in  the  two  firft  cafes  that  preferred  them- 
felves.  Servum  pecus!  need  I  argue  any  further?  .  .  *  « 
It  is  greatly  to  be  lamented  that  our  philofophers  have  no 
fixed  data  to  proceed  upon.  Their  brains  have  become 
fo  deplorably  addled,  and  their  faculties  perverted,  by 
poring  fo  long  over  the  aerial  flights  of  French  philofo- 
phy,  that  they  are  ready  to  adopt  and  fwallow  any  thing, 
however  prepofterous  and  abfurd.  For  the  edification 
of  fudh,  I  will  venture  to  tell  them  a  ftory,  accounting  for 
the  origin  of  the  Moon. 

In  a  far  remote  period  of  time,  a  Califf,  who  ruled  over 
the  extenfive  country  of  Arabia,  was  particularly  fond  of 
Cheefe;  in  truth  he  was  an  epicure,  yet  fagacious  enough 
to  know,  that  the  larger  the  body  of  Cheefe  made  toge- 
ther, the  richer  it  would  be ;  he  therefoie  commanded 
his  fubjecls  to  bring  all  the  curd  from  the  milk  of  their 
refpe£Hve  dairies,  which  they  were  directed  to  place  upon 
a  lofty  mountain,  whofe  fummit  he  had  prepared  ready  to 
receive  the  precious  depofit ;  and  that  nothing  might  be 
a-wanting  to  carry  his  refolution  into  effect,  he  had  con- 
trived the  moft  ftupendoua  machinery  to  convert  this  im- 
maf$  of  curd  into  Cheefe,  Beneath  this  eaior-* 
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mous  load,  the  produce  of  myriads  of  animals,  Nature 
groaned  \  and,  as  if  difdainhig  the  burden,  by  a  fuddeu 
concuflionof  the  earth,  (which  fometimes  happens,)  (he 
whirled  high  into  the  upper  regions,  this  huge  and 
unwieldy  Chcefe,  the  diameter  of  which  was  fuppofod 
to  he  fome  hundreds  of  furlongs  I  From  this  impulfe, 
(according  to  our  iv'ije  pki'ofybcrs,)  and  gravitation  to- 
gether, this  famous  Checfe  lias  ever  fince  revolved  regu- 
larly round  the  earth,  liut  as  all  jhings  are  fubjeft  to 
decay,  fo  this  Cluefe  alfo,  in  proce.fs  of  time,  {hewed 
figns  of  corr-tiiit^'it  the  forerunner  of  dijfolutlan.  In  plain 
Englifli,  si.  engendered  MAGGOTS,  which  occafionaliy 
diop  do-.vu  upon  the  HEADS  of  our  philofophers,  gar- 
nifhing  tl.em  with  new  ideas,  and  influencing  their  difeo- 
vtries  even  to  aftoniflirr.ent !  Nor  need  we  be  furprifed 
at  thu,  fince  the  dark  fpots  in  the  fun  (as  Dr.  Herfchell 
has  ftfewn)  influence  the  price  of  grain  in  Mark-lane  ! — 
"What  a  wonderful  age  is  this  we  live  in  ! 

But  that  I  do  not  make  aflertions  without  the  "author- 
ity of  proof,  I  fhall  juil  quote  TWO  inttances  of  the 
wonder-working  effects  of  thefe  MAGGOTS,  which  arc 
\^ry  troublefome  little  animals,  ivkere  they  bite /==»Thc 
firll  fubject  of  their  wanton  caprice,  that  I  Hull  mention, 
is  a  Mr.  Wilkinfon,  of  whom  the  Reviewers  report  that 
he  fays>  (for  indeed  I  have  not  ken  the  production) 

*  He  confiders  it  as  an  important  Galvanic  operation,  and 
«  the  lungs  themfelves  as  ailbrding  a  well-marked  inflance 
'  of  a  ftructure  fimilar  to  that  of  the  clec"hic  organs  of  the 

*  ttrpedj :  by  the  conftant  fuccefiion  of  {hocks,  (which  is 

*  fuppoied  to  be  communicated  from  the  lutigs,)  A  Jlimu- 
'  'ui  is  afforded  to  the  "  organized  and  animated  purts  oi 
(  ::.e  Ij'jtiy,  ty  which  heat  iif  produced." 
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-So  the  Moon  is  a  large  Electrical  Machine,  which  ha$ 
conductors  to  the  wife  and  learned  heads  of  our  philofo- 
phers,  and  produces,  by  its  (hocks,  thefe  wonderful  dif- 
coveVies ! 

*  But,  reader,  in  compaffiori  to  thy  feelings,  I  forbear 
TO  exercife  thy  patience  any  further; — -I  will  no  longer 
expatiate  on  the  ridiculoufnefs  and  grofs  abfurdity  of 
our  pfeudo-philofophers,  whofe  productions  rank  lower 
than  the  Hiftory  of  Tom  ?bumbt  or  Jack  the  Giant-Killer; 
and  their  philofophy  no  one  can  endure — even  the  Nur- 
fery  would  ridicule  it.  — This  is  the  effect  of  the  maggst 
with  a  vengeance ! 

But,  let  us  confider  their  prototype-^-then  we  need  not 
wonder  at  their  imitators.  When  they  account  (or  pre- 
tend to  account)  for  chemical  phenomina,  it  is  diverting  t6 
fee  how  they  prance  away  at  a  high  Gallic  movementf . — 


•  "  Let  us  mate  one  other  ftep,  in  a  few  words.  The  powers  of  the 
Galvanic  pile  are  limited  by  the  oxydation  of  the  difks.  The  animal  ma- 
chine is  comparatively  uncharged,  and  weakened  only  by  exertions.  We 
know  that  Galvanifm  decomppfes  the  water,  and  oxydates  the  metals.— * 
Tn  water  the  azote  predominates ;  and  animal  fluids  are  azotic :  the  moft 
exc'rementitious  ones  are  azotic  in  a  great  degree,  or,  as  they  arc  ftyled, 
highly  animalifed.  Thus,  in  the  animal  procefs,  by  the  conflant  power 
»f  Galvanifm  acting  in  producing  the  mufcutar  motioni/the  watery  fluid 
is  expended,  and  we  require  a  fupply ;  the  azote  combines  with  the  flu- 
ids, and  is  thrown  off;  th$  oxygen  gives  out  its  caloric,  and  fupplies  the 

body  with  heat-"- Appendix  t»  the  sgtb  Vtlutne  of  the  Gritieal  Rnie-tv, 

Tage  535- — (Sue's  Hiftory  of  Galvanifm.) 

Now  this  Critic's  critical  brain  muft  be  a  weak  watery  one,  upon 
lib  own  principles  J  and  this  may  account  for  the  watery  opinion!  of  «vir. 
modern  philofophers. 
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fThe  Appendix  to  the  Critical  Review  for  September,  1804,  which  I 
have  now  in  my  hand,  treating  upon  the  French  Chemical  Ana»J»,  ia 
acccusting  for  tbtFruffic  acid,  fcas  the  folfewing  paflage ; , 


Reader,  cauft  thou  digcft  fuch  abfurdhies  ?  This  is 
ultogether  in  the  ftyle  of  an  Eaflern  Tale  of  Genii,  En- 
chantments, Palaces,  and  Mngiciaxs.  Their  radicals  arc 
Oxygen,  Azote,  Hydrogen  and  Carbon!  But  /fay,  their 
radicals  are  Ignorance  —  Folly  —  Vanity  —  and  Abfurdity  ! 
And  let  thefe  radicals  run  the  fame  gauntlet,  and  they 
vi  ill  produce  —  not  the  PruQaan  acid,  but  the  Gallic-the- 
ory of  chemiftry  !  It  itoakej  me  fmile,  when  i  anticipate 
the  opinion  of  future  ages  upon  this  frivolous  and  revo- 
lutionary age.  What  will  they  call  it  ?  The  Laputatic, 
Lunatic,  or  Aerial  Caftle-Building  Age?  --  O  ye  SOLO- 
MONs!  ye  will  certainly  be  immortalized*! 


"  Memein  tn  tl<t  Natvre  anil  ntw  Proftrttei  of  tbi  Prvffi'  acid.     My 
IU.  Curaudau.*' 

•'  It  appears  from  our  author,  that  the  Pruffic  calcination  containi 
only  two  principles  of  the  radical,  viz.  azote  and  carbon.  The  third  is 
afterwards  added  ;  and  in  this  firft  procefs  our  author  fcetnt  to  have  dif- 
r  cvcred  a  new  agent,  which  he  caJU  carbonated  azote  of  potafh.  This 
lubflaiice  immediately  decompofei  water,  and  thus  favours  the  oxygena- 
tion  of  the  carbon,  and  the  union  of  the  hydrogen.  with  the  azote  and 
carbon.  The  union  of  this  radical  with  different  fubftanccs  will  of  courfe 
obtain  different  name*.  The  hydrogen  is  not  originally  combined  in  a 
fufficicnt  proportion  to  form  ammonia,  but  acquires  it  by  a  further  ac- 
tion and  dccompofition  of  water.  A  part  of  the  radical  may  be  dcccm- 
pofed,  by  conftamly  moiflcning  the  Pruffic  calcination  with  a  folution  of 
fulfatc  of  iron  at  its  maximum  of  oxygenation  ;  and  the  radical  only  be- 
comes an  acid  from  the  union  of  the  oxygen  ,furnifhcd  by  fome  metallic 
air  neceffary  to  it»  formation."-—  Page  511. 

MOO::  03 

•1  appeal  to  my  countrymen,  what  do  the  Englifh  men  defcrve  who 
endeavour  by  the  moft  vile  arts  to  fupprefs  my  difcovcries,  and  exalt  the 
French  theories,  when  "we  fee  the  moft  prejudiced  and  jealous  conduct 
of  the  French  in  favour  of  their  own  nation  ?"  The  Monthly  Review, 
whofc  conduct  towards  me  has  been  fcamefnl  in  the  extreme,  exalting  the 
French  philofophy,  fays,  «  Our  Gallic  neighbour*  ate  fo  clofely  wrapped 
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In  all  cafes  where  the  calces  of  metals  are  f<«d  to  be 
highly  impregnated  with  oxygen,  it  is  done  by  calcina- 
tion, or  imbibing  fire.  Thus  manganefe,  if  carbonated, 
is  white;  but  by  calcination  it  becomes  black:  (fee  page 
22  :)  lead  the  fame.  The  white  calx  of  lead  becomes 
red  by  calcination  :  the  calx  of  iron  the  fame, — turning* 
by  high  calcination,  to  colcothar.  Mr.  Smithfon  has 
obferved,  that  all  calces  change  their  colour  by  fire,  lie 
fays,  "  This  qualiiy  of  temporarily  changing  their  colour 
by  heat,  is  common  to  moil,  if  not  all,  metallic  oxydes  ; 
the  white  growing  yellow,  the  yellow  red,  the  red  black." 
But  fortunately  I  have  juft  ftumbled  on  an  authority  that 
our  French  votarifts  muft  fubmitfively  bow  to.  Mr.  La- 
voifier,  (in  his  Eilays,  page  66t)  fays,  "  Mr.  Meyer  goes 
on  to  point  out  its  (fire)  combination  with  a  great  num- 
ber of  bodies ;  he  fuppofes  it  to  exift  in  metallic  calces, 
in  minium,  and  that  it  may  be  made  to  pafs  from  them 
either  into  the  fixed  or  volatile  alkalis,  which  thereby 
acquire  a  ftate  of  caufticity.  It  is  principally  in  this  ar- 
ticle that  Mr.  Meyer's  theory  feems  to  have  the  advan- 
tage over  the  Englifh  fyftem,"  (Dr.  Black's). 


up  in  their  phifical  felicities,  the  intellc&ual  attainments,  and  the  polift- 
cal  confideration  which  they  conceive  to  diliinguim  their  country,  that 
like  a  great  Afiatjc  nation,  they  think  that  it  is  beneath  them  to  make 
themfelves  acquainted  with  the  concerns  of  other  countries  "..  .*  .  1  fay, 
What  will  thofe  men  fay  to  this, — who  have  been  leagueing  with  the 
French  Inflitute  to  fupprefs  my  difcovcrics,  and  exalt  the  French  abfur- 
dities;  or,  in  other  words,  to  exalt  the  French  nation  and  deprefs  their 
own  ;  to  fay  not  a  word  concerning  the  grofs  injufticc  of  the  thit;^,  and 
Treafon  againft  the  philofophy  and  the  honour  of  Old  England.  But  -II 
trufl  that  OLD  ENGLAND  will  {till  outftrip  FRANCE  in  sot. in  dif- 
quifition,  and  yield  to  her  the  palm  in  nothing,  unlefs  in  aerial  flight*, 
or  in  fpeeulations  that  we  raifed  upon  tlfe  m«>U  trite  and  I'm 
jctfs. 

P      2 
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In  all  cafes  where  oxygen  gas  is  formed  froni  me- 
tallic calces,  either  from  themfelvcs  or  mixed  with  the 
acids,  either  the  nitrous,  vitriolic  or  carbonic,  fire  is 
required,  in  order  to  faturate  or  neutralize  thefe  acids ; 
and  accordingly  as  you  apply  the  fire,  you  may  expel  the 
acids  either  by  themfelves  or  with  different  faturations 
of  fire,  either  as  azote  or  a  ftill  purer  air,  and  even  with 
fo  rich  an  air,  or  fo  highly  impregnated  with  fixed  fire, 
as  oxygen  gas. 

From  the  periodical  publications  I  learn  that  there  is  a, 
controverfy  rcfpec"ting  the  gaffes  that  are  abforbed  by 
water.  Mr.  Dalton  has  propofed  a  very  curious  theory, 
and  it  is  ably  feconded  by  Mr.  Henry,  that  "  mixed  gaffes 
neither  attract  nor  repel  each  other,  and  every  gas  is  a 
vacuum  to  every  other  gas," — I  think  this  propofition  an 
extraordinary  one,  and  too  loofcly  dated;  —  for  if  fo, 
by  mixing  two  gaffes  together  of  equal  bulk,  they  would 
only  in  that  cafe  occupy  the  fpace  of  one  gas.  And  as 
to  the  other  propofition,  that  "  the  relation  betwixt  gaffes 
and  water  is  altogether  a  mechanical  one,"  I  think  alfo 
that  it  is  not  juft.  In  fupport  of  this  opinion,  I  fhaH 
juft  quote  the  immortal  Scheele*. 

•  "  Water  has  the  peculiar  quality  of  difuniting  the  [next]  confti- 
tucot  parts  of  air,  in  order  to  unite  with  empyreal  air,  and  never  to 
enter  into  union  with  foul  air. 

"  I.  I  filled  a  large  bottle  with  boiled  water,  which  a  little  while 
ago  had  grown  cold,  and  let  one-tenth  part  of  it  run  out ;  then  I  fet  this 
bottle  inverted  and  open  in  a  veffcl  with  water  :  —  I  found  the  bulk  of 
water  diminiihing  fomething  everyday;  and  when  it  had  done  dimi- 
iiifhing,  I  collected  the  remaining  air  firft  in  a  bladder,  and  from  the, 
bladder  into  a  glafs;  and  then  introduced  a  burning  candle  into  the  glafs^ 
which  wat  cxtinguiflied  the  moment  it  reached  the  aperture. 

"  ».  Then  again  I  took  water  whofc  air  had  been  expelled  by  boil- 
ieg;  filled  with  it  a  bottle,  and  let  oae-tcatb  part  of  it  ran  ieto  a  blad- 
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Now,  certainly  the  gentleman  muft  allow  a  chemical 
attraction  here,  and  not  a  mechanical  prefl'ure.  Clearly,, 
the  water  here  attra&s  the  empyreal  air,  in  preference 
to  the  foul  air  ;  and  if  Mr.  Dalton  will  mix  a  proportion 
of  fixed  air  with  the  atmofphere,  he  will  find  the  water 
have  an  equal  predilc&ion  foj  it,  fuperior  even  to  the 
empyreal  air. 

That  water  has  a  chemical  attraction  for  airs,  I  have 
no  doubt.  But  why  they  mould  in  part  efcape  in  vacuot 
J  fhould  attribute  to  the  incumbent  preflure  of  the  at- 
mofphere,  acting  upon  the  air  chemically  united  to  the 
water,  and  condenling  it  j  but  when  the  pieffurc  is  taken 
off,  the  air  will  increafe  its  volume  ;  an4  therefore  the 
water  canflot  act  io  forcibly  upon  it.  But  it  does  flill  on 
a  part  of  it,  I  have  little  doubt.  Thus  different  falts  are 
chemically  attradled  and  foluted  in  water;  in  which  cafe 
if  their  volume  was  increafed  by  expanfion,  I  fhould  fup- 
pofe  the  water  would  precipitate  a  paitf:  of  them.  This 
is  perfectly  confident  with  chemical  phenomena.  That 
there  is  a  chemical  union  between  water  and  air,  is  de- 
monftrated  from  fire  expelling  this  air : — it  does  this,  not 
by  talyng  off  the  preflure  of  the  atmofphere,  but  by  che- 


der  filled  with  foul  air ;  then  I  fet  the  bottle  inverted  into  a  veffel  with 
•water,  and  obfervcd  the  Ipace  the  water  occupied  in  the  bottle  ;  a  fort- 
night after  I  found  that  the  water  had  net  abiorbed  any  of  it. 

**  3.  I  put  a  large  bottle  (of  which  the  bottom  was  broke  off)  into  u. 
deep  kettle,  with  water  which  covered  the  mouth  of  the  bottle;  then  1 
$ied  abladdcr,  emptied  of  air,  to  the  mouth  of  the- bottle,  and  mads  the 
water  boil.  The  air  contained  in  that  part  of  the  water  which  was  con* 
tained  under  the  bottle,  rofe  into  the  bladder;  and  having  tied  tip  th$ 
<  i  ilice  of  the  bladder,  ar.d  detached  it  from  the  mouth  of  the  bladder,  I 
filled  a  glafs  with  it,  and  introduced  a. fmall  burring  candle  into  it;— 
which  burned  brighter  than  in  cooaaum  air."  ~—  Seamen's  Chemical 
fflftrvaticri,  pp.  iC$,  4.t  J. 

fc 
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rr.ically  uniting  itfclf  with  the  air,  (ftronger  than  the  water 
does,)  and  flying  off  with  it.  This  is  done  under  the 
preflure  of  30  inches  of  the  mercury. 

*  Their  doing  this,  is  (I  fuppofe)  in  part  owing  to  their 
compreifing  the  air  into  lefs  volume  :  therefore  the  fmaller 
the  volume,  or  the  more  their  fpecific  gravity,  the  ftrong. 
er  the  faturation. 

The  explanation  of  the  fa£t,  that  a  ftronger  faturauon 
of  fixed  air  and  water  can  be  made  by  having  a  column 
of  fixed  air  over  them,  rather  than  the  column  mould  be 
formed  of  any  other  air,  as  the  atmofphere  for  inftance, 
may  be  accounted  for,  I  think,  rationally  upon  this  prin- 
ciple, That  water  "will  faturate  more  of  mixed  gaffes  than 
a  pure  gas.  Therefore,  in  this  cafe,  it  will  attract  the 
empyreal  part  of  the  pure  air,  and  let  go  a  part  of  the 
fixed  air.  It  is  juft  the  fame  with  falts  and  water  :  By 
taking  up  one  fait,  it  will  forego  part  of  another.  I  mould 
fuppofe  that  Mr.  Henry  will  find  that  atmofpherical  air 
will  make  a  high  faturation  of  water  with  fixed  air, 
part  with  more  of  it  than  pine  azote  willf. 

Thefe  are  the  firft  fuggeftjons  that  have  occurred  on 
reading  Mr.  Dakon's  ingenious  theory  ;  but  I  have  not 

•  Mr.  Henry  fays,  "  It  is  by  no  means  clear  to  me,  whether  or  not 
Mr  Gough  denies  the  principle,  '  that  the  relation  between  gaffes  and 
water  is  a  mechanical  one.'  To  me  this  appears  ai  legitimate  an  infer- 
ence as  can  podibly  be  deduced  in  phyiks;  for  the  quantity  of  every  gas, 
abforbcd  by  water,  follows  exactly  the  ratio  of  the  preffure."— 
/c*i  Jmritalfor  Ofltter,  page  Il6. 


f  Mr.  Henry  fays,  "  Certain  acid  gaffes,  —  the  muriatic,  for  inftance,— 
are  nbvioufly  excluded."—  —Pray  is  aot  fixed  air  (or  the  aerial  acid)  aa 
acid  gas? 

Dr.  Thompfon't  cbjc&ions  to  Mr.  Dakon's  theory,  may  be  all  an- 
f>crcd  by  Mr.  Daltoa  02  the  principle*  »>f  my  general  theory. 


confidered  it  with  all  that  philofophic  acumen  I  {hould 
wifh  to  give  it,  and  that  it  appears  to  deferve.  My 
writings  have  been  unjuftly  refufed  admifiion  into  the 
periodical  publications ;  and,  as  I  am  now  on  the  eve 
of  publifhing,  I  have  haflily  thrown  thefe  hints  together, 
with  a  view  to  their  being  maturely  confidered  by  the 
controverfialifts. 

That  gaffes  have  no  attraction  for  water,  is  not  only  a 
new  doftririe,  but  it  (lands  in  direct  contradiction  to  all 
former  facts  and  opinions.  Thus,  (as  I  have  Jheivn,) 
Fire  will  attract  the  air  that  water  is  foluted  with,  and 
fly  off  with  it;  but  that  this  is  done  under  the  preflure  of 
the  atmofphere,  is  what  no  one  will  deny. — Alfo,  take  a 
column  of  any  gas, — the  atmofphere  for  inftance, — and 
expofe  it  to  a  flrong  heat  in  a  dry  bladder  j  and,  after 
that,  it  will  folute  again  a  little  moifture. — (Proved  by 

an  eafy  experiment,  and  which  is  well  known.) Put  hot 

dry  air  over  a  column  of  water,  and  will  it  not  equally1 
prefs  upon  the  water,  hindering  its  efcape,  the  fame  as 
rnoift  air  ? — With  equal  propriety  might  not  Mr.  Dalton 
advance,  that  the  preflure  of  the  air  upon  the  mercury, 
was  by  a  column  or  part  of  the  mercury  ufiited  to  the 
air,  acting  upon  the  mercury  *?  ' 


*  Mr.  Dalton  fays,  "  The  fubjcct  has  never  been  at  all  explained 
that  I  know  of.  I  have  made  an  attempt  which  has  not  yet  been  pub- 
lifhed,  except  in  a  leiflure  laft  winter;  but  I  lhall  ftiH  be  glad  to  avail 
myfelf  of  any  affiftancc  I  can  obtain.  Suppofing  that  in  the  Joweft  ftra- 
tum  of  an  atmofphere  incumbent  on  water,  there  is  one  particle  of  gas'for 
one  hundred  of  water,  (which  may  be  the  cafr,  confidering  their  relative 
denfitics  as  one  to  a  tbeufandj ;  query,  How  dpes  the  air  diffufe  its  preflure 
over  all  the  hundred  particles  equally,  in  fuch  fort  that  no  column  of  par- 
ticles of  water  is  forced  up  into  the  interftices  of  the  atmofphere  by  tfce 
inequality  of  the  preflure  ?  If  Mr.  Gough  will  explain  this,  either  for 

- 
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Now  Mr.  Dalton,  I  think,  has  committed  an  o 
fight,  at  leatt  it  appears  fo  to  me — that  one  pound  of  fea- 
thers could  not  prefs  equally  with  one  hundred  pound* 
of  lead.  Both  a  grain  of  the  air  and  feathers  occupy  the 
furface  of  one  hundred  grains  of  the  water  and  lead. — 
Does  Mr.  Dalton  really  fuppofe  that  he  can,  with  the 
point  of  a  needle,  the  fined  that  can  be  conceived,  touch 
any  point  in  the  incumbent  air,  where  there  is  no  air,  (or 
without  touching  air,)  the  fame  as  tiic  water  ?  Can  he 
not  conceive  the  fame  particle  of  matter  condenfed  into 
a  very  fmall  volume,  and  another  particle  expanded  to  a 
large  volume?  Does  not  their  fpecific  gravity  inform 
him  of  this  fimp'e  fa£t  ?  But  does  he  not  admit  of  it, 
.when  he  fuppofes  that  the  little  moifturc  that  the  air 
polTeiTcs,  its  prefiure  upon  the  furfaCc  of  the  fea,  hinders 
its  rifing  in  the  atmofpherc?  Does  not  the  water  tife 
in  a  fyphon,  when  cxhaufled  of  its  air  ?  Will  not  fpirit 
*f  wine  do  the  fame  ?  And  why  does  not  fpirit  of  wine 
,;  life  up  in  a  tube,  even  though  it  contains  the  air  in  the 
-?  atmofphere.  There  can  be  no  column  of  fpirit  of  wine 
in  the  air.  The  moiilurc  in  the  atmofphere,  he  will 
probably  fay,  hinders  this.  But  if  different  kinds  of 
fluids'  preffure  a£l  upon  each  other,  why  not  the  differ- 
ent gaffes'  preflure  a£t  upon  each  other  ? 

That  there  is  a  mutual  attraction  between  the  different 
gaffes,  I  make  no  doubt.  The  fame  as  between  the 
well-known  attraction  of  fpiric  of  wine  and  water;  and 
this  for  the  wifeft  and  beft  purpofcs.  That  where  air 
becomes  mephitic,  it  will  be  attracted  and  diffufed  im- 


fcis  new  theory  or  for  any  rthcr,  1  will  cagig;  to  remove  all  difficulty  on 
which,  attaches  to  n:y  hypotlni}*."— — •Ni.-htifin-   Jc.tind  fit 
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mediately  through  the  neighbouring  atmofphere : — that 
in  Mr.  Dalton's  example  of  the  two  bottles  filled  with 
different  airs,  he  acknowledges  that  it  will  take  fome 
time  (nay,  "  hours")  before  they  will  be  united  or  incor- 
porated. But  does  not  this  imply  chemical  attraction. 
or  diffufion  :  for  if  they  were  a  perfect  vacuum  to  each 
other,  it  ought  to  have  been  Hone  immediately,  as  water 
Tunning  to  its  own  level.  But  it  is  juft  the  fame  as  wa- 
ter diflblving  fugar,  or  any  other  chemical  operation ;  — 
and  it  is  juft  the  fame  with  the  effluvia  of  bodies  in  the 
air:  a  grain  of  affafcetida  will  diftufe  itfelf  an  immenfe 
diftance,  and  a  long  time,  until  it  is  all  diffblved  in  the 
air.  Is  not  this  a  chemical  diffufion,  the  fame  as  a  grain 
of  fait  being  chemically  diffufed  through  immenfe  bo- 
dies of  water*  ? 

Moifture  that  is  diffufed  in  the  air,  and  not  held  by 
chemical  attraction,  muft  be  fufpended  by  heat ;  and  it 
is  well  known  that  a  colder  body,  will  receive  this  heat 
from  the  moifture  condenfing  it.  '  Now  let  any  gas  be 
expofed  to  a  cold  body,  (as  it  is  by  paffing  it  through  a 
number  of  pipes  of  very  cold  iron,  much  below  the  tem- 
perature of  the  atmofphere);  and  after  that,  ex-pofe  thi.<v 
air  to  the  dry  fait  of  tartar,  (though  its  temperature  is 
above  the  air,)  or  any  other  fait  which  has  a  ftrong  che- 
mical attraction  for  water,  and  the  fait  will  abforb  moif- 
ture from  the  air.      That  any  cold  body  condenfes  the 
moifture  in  the  air,  is  very  diftinctly  feen  on  decanting 


*  That  dry  airs  have  a  chemical  attra&ion  for  moiflurc,  I  certainly 
do  fuppoie.  After  that  faturation,  the  moifture  that  is  abforbed  by  the 
air,  is  not  chemically  united  to  it;  rather,  the  union  Is  mechanical, — 
This  has  been  my  opinion  for  years,  which  probably  the  world  rhsy. 
hereafter  be  confirmed  in. 
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a  bottle  of  vine  brought  from  a  cool  cellar :  in  Cummer 
the  decanter  will  be  covered  with  moifture. 

Well-water  is  known  to  contain  principally  fixed  air ; 
and  if  excluded  from  the  action  of  light  and  heat,  it  will 
continue  to  be  faturated  with  this  fixed  air.  Though  the 
atmofphere  is  not  excluded  from  it,  if  it  was  not  from 
chemical  attraction,  how  comes  it  to  retain  its.  fixed  air  ? 
The  air  incumbent  upon  it  is  the  pure  atmofpherical  air, 
which,  according  to  Dr.  Prieftley,  Dr.  Woodhoufe,  and 
the  great  and  immortal  Scheele,  poficfies  not  a  thou- 
fandth  part  of  fixed  air.  Now  as  this  air  muft  aft  as  a 
vacuum  over  it,  how  comes  it  not  to  part  immediately 
•with  its  fixed  air  ?  for  the  well  is  always  furrounded  with 
a  column  of  the  atmofpherical  air.  Mr.  Henry  fays, 
that  water  faturated  with  fixed  air,  does  not  part  with  it 
immediately  to  the  atmofphere,  for  this  caufe :  As  the 
atmofpherical  air  gets  united  to  the  fixed  air,  it  acts  by 
preflure  upon  the  remainder  of  the  water's  fi*ed  air.-— 
$ut  let  him  take  a  bafon  of  this  faturated  water  with 
fixed  air,  and  expofe  It  in  the  dark  to  a  conft^nt  wind, 
which  will  inceflantly  fupply  it  with  frem  atmofpherical 
air,  and  he  will  find  the  water  flill  impregnated  with 
fixed  air. 

The  famous  well,  called,  I  think,  Grotto  del  Cani,  will 
immediately  kill  a  dog  i  but  a  man  who  ftands  eietf, 
having  his  head  higher  above  the  water,  is  not  at  all  af- 
fected. Now  in  this  cafe  the  mephitic  air  only  exteqdg 
a  certain  diftance  over  the  water,  and  a  dog  being  lower 
than  a  man,  breathes  this  mephitic  air,  which  kills  him; 
but  higher,  the  atmofpherical  air  is  attracting  the  me- 
phitic  air,  foluting  it ;  in  confequcnce,  a  man  may 
breathe  it  with  impunity.  Evidently  iu  this  cafe,  as  the 
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mephitic  air  is  evacuated  by  the  water,  it  moves  the  at* 
mofpherical  air,  taking  its  place :  but,  according  to  Mr. 
Dalton,  it  ought  to  have  pafled  through  the  atmofphere** 
pores  without  removing  it  or  taking  its  place.    It  is  juft 
ihe  fame  as  the  mouth  of  a  river  flowing  into  the  fea 
ne.ar  its  mouth ;  it  removes  the  fea  water;  but  at  a  little 
Jfurther  diftance  it  is  chemically  united  to  it.     Or,  to  re- 
fort  to  an  experiment  which  is  at  once  eafy  and  decifive: 
Take  a  wide-mouthed  decanter,  which  fill  with  pure 
fixed  air  •,  then  take  the  cork  out  of  the  decanter,  and 
cxpofe  its  open  mouth  to  the  atmofphere,  and  it  will 
be  a  long  time  before  this  fixed  air  gets  foluted  in  the 
atmofphere  :  immediately  as  it  is  opened,  place  a  fmali 
barometer  in  it.     Now,  according  to  Mr.  Dalton's  prin- 
ciples, as  there  is  nothing  but  a  column  of  atmofpherical 
air  above  the  fi..ed  air,  it  cannot  aft  upon  the  fixed  air, 
as,  inftead  of  compreflmg  it,  it  becomes  a  vacuum  to  it ; 
therefore  the  barometer  fhould  fiiew  as  if  it  were  in  a 
vacuum :  But  {landing,  as  it  does,  at  the  fame  point  as 
In  the  atmofphere,  doubtlefs  the  fixed  air  failains  the 
•whole  weight  of  the  atmofphere,  compreffing  it.    There- 
fore if  this  fixed  air  was  foluted  in  water,  it  muft,  beyond 
the  Jhadoio  of  a  doubt  t  aft  equally  upon  it  as  it  does  when. 
it  is  out  of  the  water.    Mr.  Dalton  fuppofes,  (for  tketriet 
are  intoxicating  and  dangerous  things)  that  why  the  water 
does  not  rife  immediately  into  the  atmofphere,  is  owing 
to  the  column  of  water  which  the  air  pofiefies  j  and  he 
fays,  "  Mr.  Gough  next  remarks  upon  my  opinion,  that 
*'  the  atmofphere  of  aqueous  vapour  is  fufltcient  to  pre- 
**  vent  the  ocean  from  efcaping  into  the  air,  which  he 
"  leems  to  think  wonderful."    Indeed  it  is  fuch  a  ftride 
tf  a  frvquritc  theory  as  I  have  fcldoin  witncflcd,     In 
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oppofitjon  to  the  almofphere's  comprefiion  hindering  it, 
he  fays,  The  weight  or  denfity  of  the  atmofphere  is  as 
"  one  to  one  hundred"  of  the  denfity  of  the  water;  but  / 
fay,  that  the  quantity  or  column  of  water  diffufed  in  the 
atmofphere,  afting  upon  the  water  or  feat  is  not  equal  by 
any  means  to  the  weight  of  the  air;  and  therefore,  upon 
his  own  principles,  it  muft  comprefs  the  water  or  fea  only 
cnt  thQufandth  part. — If  fixed  air  and  atmofpherical  airs 
were  a  vacuum  to  each  other,  how  comes  it  that  the 
weight  of  the  atmofphere,  which  is  fo  confiderable, 
does  not  force  thefe  airs  to  unite  immediately  •»  for  in 
the  experiment  juft  quoted,  (of  a  decanter  being  filled 
with  fixed- air,  and  expofed  to  the  atmofphere,)  it  is  a 
long  time  before  they  unite :  but  thefe  vaccuums  under 
the  immenfe  preffure  of  the  atmofphere,  ought  to  have 
made  their  union  immediately;  for  if  a  tumbler  of  fixed 
air  is  ex.pofed  to  the  weight  of  the  atmofphere,  what  hin- 
ders the,  atmofphere  from  immediately  prefiing  into  it, 
as  their  pores  are  both  open  to  each  other,  the  one  being 
a  perfect  vacuum  to  the  other. 

Mr.  H«nry  found  a  great  difficulty  in  uniting  water 
and  fixed  air  to  that  great  excefs.  If  there  was  any 
atmofpherical  air  in  the  fixed  air,  I  fhould  fuppofe  he 
would.  For,  in  the  firft  place,  it  is  a  forced  faturation 
by  comprefiion  and  great  agitation;  therefore  the  water 
is  over-faturated,  for  which  reafon  it  is  not  all  chemically 
attracted  :  and  it  is  well  known  in  the  hiftory  of  the  fo- 
lution  of  the  different  falts  in  water,  that  one  fait  impedes 
the  faturation  of  the  other,  exhibiting  a  very  curious 
variety  in  the  experiments;  then  why  fhould  we  be  fur- 
prifed  at  the  airs  doing  the  fame  ?  I  flatter  myfelf  that 
the  explanation  I  have  given  of  the  different  phenomena 


t    301     } 

accord  with  the  fa&s,  and  with  all  the  allowed  principles 
of  philofophy ;  but  that  their's  is  in  direct  violation  of 
mod  of  them. — «-This  is  a  hafty  (ketch.  I  (hould  have 
liked  to  have  had  more  time  for  reflection,  and  to  have 
made  fome  experiments:  but  I  am  forced  now  to  fubmit 
my  opinions  to  the  world,  for  reafons  which  I  have  al- 
ready affigned.  A  patient  and  candid  examination  is  all 
lafk. 

Mr.  Gough  has  given  a  long  paper  in  Nicholfon's 
Journal,  upon  atmofpherical  air ;  its  fuppcfed  elements 
differing  fo  widely  from  the  French  theory,  as  to  make 
this  theory  (  appear  paradoxical,'  as  he  fays.  True:  but 
if  he  will  examine  it  by  my  theory,  he  will  find  all  the 
fafts  perfectly  accord,  and  reeceive  a  rational  explanation 
of  all  the  unaccountable  phenomena. 

I  have  neither  feen  the  publication  of  Count  Rum- 
ford,  nor  that  of  Mr.  Leflie  :  the  obfervations  I  am  now- 
going  to  make  are  deduced  from  the  Edinburgh  Review. 
It  may  be  obje&ed,  Why  not  examine  the  books  thenv 
felves?  Probably  I  may  do  this  hereafter;  but  being 
on  the  point  of  publifhing,  I  have  little  leifure  to  pro- 
cure the  books,  and  ftill  Iqfs  to  examine  them.  .  .  . 
The  Count's  theories  in  particular,  .have  fo  much  of  the 
maggot  in  them,  that  what  I  have  feen  in  the  Review  is 
fufikient. 

The  curious  fact:  that  cylinders  with  polifhed  furfaces 
cooled  flower  than  the  varnifhed  cylinders,  or  thofe  that 
were  coated  with  Irifh  linen,  I  think  clearly  evinces  that 
Heat  (according  to  my  theory)  is  obedient  to  the  fame 
laws  as  Light ,-  that  the  polifhed  furfaces  retard  the  ad- 
miffion  and  emifHon  of  both — from  the  principle  of  re- 
pulfion — repelling  and  hindering  both  t.heir  entrance  and 
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As  to  the  Count's  theory  of  tieat  and  cold  being  two 
diilin£b  vibrations,  and  that  cold  is  not  a  privation  of 
heat,  —  I  (hall  only  fay,  in  anfvicr  U>  fuch  abfufd  (tuff, 
Jr  not  netifetife  a  privation  tf Jehfc  ?  The  Count's  philo- 
fophy  aufxvcrs,  'NO — they  are  iwo  diitiuiSl  qualities,:'-— 
To  which  my  replication  is,  That  Ins  Lead  is  coated  or 
varnithed,  fo  as  to  enfurc  the  cuiillion  more  of  nonfenfe 
thar»  feufe.  His  notions  of  aether,  and  its  vibration, — • 
and  bis  elucidation  by  elaftic  bells, — are  other  portions 
of  his  fubiime  reveries.  Moreover,  the  Count  conteiuli 
that  heat  and  cold  are  both  vibrations.  Common  fcntc 
then  would  fay,  that  cold  is  a  quality  of  kfs  vibration 
than  heat;  and  vice  verfa:  that  every  vibration  mull  pro- 
duce heat,  and  that  cold  is  a  tfctal  ccftaiion  of  vibration. 

The  elucidation  of  kits  is  of  no  further  ufe,  than  as  it  re- 
minds me  of  a  gentleman,  an  eccentric  philofopher,  who 
wanted  to  underftand  the  language  of  animals,  and  td 
know  how  they  underftood  each  other,  \vhich  he  thought 
was  principally  by  their  motions.  Conformably  with 
this  idea,  he  put  a  vibrating  iell  round  each  of  their 
necks,  and  alfo  round  his  own:  in  which  way,  as  the 
Loife,  bull,  afs,  goofe,  &c.  &c.  moved,  the  bell  produced 
different  founds,  according  to  their  accuftomed  move- 
ments, lie  could  with'accuracy  make  bis  bell  ring,  cor- 
refponde:;t  with  each  particular  aniinal  in  the  concert: 
fo  that  they  undtrftood  each  other.  And  when  it  happen- 
ed that  the  afs,  for  example,  was  palling  by  his  ftudy,  it 
was  diverting  enough  to  ke  how  fuddenly  he  jumped 
up;  and,  moving  his  bctly  fo  as  to  produce  the  fame  fym- 
pathettc  founds,  they  immediately  recognized  each  other. 

That  heat  is  from  bodies  vibratinp,  is  a  pof  tion  which 
I  think  I  have  fuffieicntly  refuted  in  iny  Tfot/glu  en  Air, 
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puViifhed  in  1785 — wherein  is  (hewn,  that  a  certain  de- 
gree of  heat  makes  bodies  fluid, — and  that  by  extracting 
this  heat,  they  become  folid  •,  which  muft  completely 
filence  all  their  Laputaiic  ideas,  if  common  fenfe  and 
leafon  be  our  guide  in  our  philofophic  refearches.  As 
to  the  Count's  explanation,  it  is  too  puerile  to  notice  fe- 
rioufly. 

May  not  water,  according  to  the  Count's  philofophy, 
become  fluid  by  the  motion  of  thefe  Lunar  maggytf ;  and 
when  it  becomes  ice,  the  maggots  have  fallen  afleep;  for 
heat  muft  be  an  animated  body,  that  is  capable  of  mo- 
tion within  itfelf :  otherwife,  if  heat  be  inanimate,  how 
could  it,  when  water  is  turned  to  ice,  receive  its  impulfe 
or  motion  again,  to  make  the  ice  again  become  fluid  ?— 
That  the  (kins  of  negroes  have  an  oil  upon  them,  froai 
<which  ctafe  they  refift  the  paflage  of  heat  entering  into 
the  fyftem,  I  (hewed  long  btfoie  the  Count,  fo  far  back 
as  1781,  in  my  fiift  publication. 

The  Count  has  given  a  very  extraordinary  account  and 
explanation  of  a  drop  of  water  remaining  entire  longer 
on  very  hot  iron  than  on  iron  heated  of  a  lower  temper- 
ature.    My  explantion  is  this  :~In  the  firft  inftance, 
the  very  great  degree  of  luminous  heat  of  the  iron,  repels 
the  water,  and  hinders  the  iron's  attraction  for  it;  for  as 
that  luminous  heat  becomes  lefs,  the  iron  attracts  the 
globule,  taking  fiom  it  its  globular  form, — which  then 
cxpofes  a  larger  furfaee  to  the  iron,  and  in  confequence 
is  foemer  evaporated.     But  «ven  when  it  retains  its  glc- 
ln:lr.r  form,  it  is  evaporating,  yet  not  fo  quick.     Befides, 
jt  dors  not  touch  the  iron,  being  repelled  from  its  fur- 
fucc.     It  is  precifely  the  fame,  if  you  give  a  heated  filver 
fpocn  a  coating  of  fmoke  wiih  the  flame  of  a  candle. — 
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The  fmoke  being  of  an  oily  repulfive  quality,  the  water 
will  ftand  upon  it  in  a  globular  form,  not  even  touching 
the  fmoked  furface ;  the  fame  as  it  would  do  with  oil. — 
But  even  in  this  cafe  it  is  evaporating,  for  the  hot  fpoon. 
is  gradually  difperfmg  it,  and  this  as  rapidly  as  can  be 
expected,  in  reference  to  the  degree  of  heat  imparted  to 
it.  It  being  globular,  and  therefore  contiguous  to  the 
fmoked  fpoon  on  one  fmall  point  of  its  furface,  —  by 
placing  a  cannon  ball  upon  the  table,  it  is  feen  to  touch 
the  table  only  in  one  minute  point. 

As  to  the  Count's  fingular  fact  of  the  ice  in  the  glaci- 
ers having  a  little  well  of  water  fometimes  upon  its  fur- 
face,  it  may,  I  think,  be  rationally  accounted  for  by  par- 
ticular parts  of  the  mountain  emitting  heat  more  than 
other  parts.  Have  we  not  hot  fprings  in  many  places  ? 
The  circumftance  of  its  being  inclined  to  the  plane  of 
the  horizon,  implies  that  the  heat  iffued  from  the  Jlrata 
of  the  mountain.  Why  it  was  not  more  than  three  feet 
deep,  and  not  above  feven  inches  in  diameter,  is  owing 
probably  to  the  heat  of  the  mountain  requiring,  at  this 
part,  THIS  CHIMNEY*  (as  its  were)  to  evacuate  its  heat; 
and  that  the  heat  was  fo  low,  and  gradual  in  its  paflage 
from  the  mountain,  that  it  could  not  diflblve  much  of 
the  ice,  but  that  therefore  it  centered  at  this  opening : — 
for  water  once  formed,  (I  know  from  experiment,)  has  a 
ftronger  attraction  for  heat  than  ice,  when  below  32  de- 
grees, which  it  fometimes  is  before  it  freezes,  when  kept 
perfectly  unmoved.  This  is  one  reafon  why  ice  melts  fo 
{lowly  :  but,  to  be  fure,  the  principal  reafon  is,  its  abforb- 
ing  fucb  a  quantity  of  latent  heat. 

.   .  •  "  Unlavifh  Nature  never  works  in  ta'i:." 
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But  this  fac"l  is  to  be  explained  by  the  Count's  favour- 
ite and  important  difcoveryy  that  water  is  not  a  condu&or. 
of  heat. — Water,  and  all  bodies  capable  of  volatilization, 
paving  the  greateft  attraction  for  heat;  which  is  fome- 
times  fo  ftrong,  that  when  a  particle  of  water  gets  hold 
of  a  particle  of  heat,  it  immediately  flies  off  with  it  as 
vapour.     But  if  you  hinder  that  motion,  it  will  attract 
fire,  and  conduct  it  more  rapidly  than  any  folid  body  to 
its  neighbouring  particles.    Thus,  if  you  drop  a  red  hot 
cannon  ball  into  a  large  veflel  full  of  water,  and  imme- 
diately clofe  the  mouth  of  the  veflel  fo  as  to  prevent  the 
water's  efcaping  as  vapour,  it  will  neverthelefs  receive 
from  the  cannon  ball  its  fire  far  more  rapidly  than  any 
folid  body,  and  the  whole  of  the  water  will  be  violently 
heated  by  it,  which  heat  it  will  communicate  to  all  parts 
of  the  veflel,  proportionably  to  its  internal  heat.     Now, 
hojv  could  this  be  done,  if  water  was  not  a  conductor  of 
heat  ?    To  corroborate  his  doftrine,  the  Count  fays,  that 
the  globules  of  burning  wire,  when  they  fall  into  water, 
retain  for  fome  time  their  red  hot  colour.     Good  Hea- 
vens !  will  any  philofopher  ferioufly  argue,  that  water 
cannot  readily  take  the  heat  from  iron,  or  utterly  extin- 

guifli  it? Why  thefe  globules  of  melted  iron  retain 

their  colour  for  any  time,  is  owing  to  their  being  feveral 
degrees  above  boo.  Place  thefe  globules  in  cold  iron, 
and  fee  whether  the  iron  or  the  water  cools  them  fooner, 
and  certainly  iron  conducts  heat  very  readily*.  In  the 


*  "  When  an  hypothcfis  is  formed,  it  is  very  extraordinary  by  what 
vagfte  opinions  it  is  fupportcd.  ID  burning  iron  in  oxygen  gas,  an  expe- 
riment of  Mr.  Ingenhouz's,  there  is  an  immenfe  heat  produced,  fo  confi« 
durable  as  to  make  the  iron  run  down  in  red  globules;  and  the  iron  is 
lo  ignited,  that  if  it  touch  the  glafs  it  will  paft  through  its  fcje*  as  eauly 
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higher  departments  of  philofophy,  the  Count  difplayfi 
neither  judgment  nor  folidity,  adopting  the  moft  extra- 
vagant flights.     The  Count  jhines  moft  when  the  kitchen 
fire  is  at  his  elbow:  indeed,  his  path  in  philofophy  ought 
to  be  confined  to  the  kitchen  ;  every  more  elevated  pro- 
vince is  too  fublime  for  his  genius.     But  even  in  the 
KITCHEN  I  think  I  can  deteft  in  fome  of  his  improve- 
ments too  much  of  theory  to  be  ufeful.      To  bin,  how- 
ever,  I  willingly  refign  thefe  inferior  purfuits. 

In  the  prefent  modern  philofophy  the  moft  extravagant 
opinions  are  adopted,  perfectly  devoid  of  common  fenfe 
and  teafon.  Indeed,  the  more  they  differ  from  thefe, 
the  better.  Unlefs  they  have  a  Laputatic  air,  they  are 
not  received. — Dr.  Herfchell,  when  treating  of  the  con- 
ftru&ion  of  the  heavens,  gives  very  good  reafons  to  fup* 
pofe  that  they  are  formed  of  infulated  ftars,  and  double 
ttars ;  alfo  of  treble,  quadruple,  quintuple,  and  multiple 
ftars :  of  cluftering  ftars,  and  the  milky  way  :  of  groups 
of  ftars,  of  clufters  of  ftars :  of  nebulae,  and  of  ftars  with 
burs :  of  milky  nebula;,  and  of  nebulous  ftars :  of  plane- 


as  if  it  was  fo  much  wax.  (See  fome  experiments  performed  at  the  Af- 
kefian  Society.)  And  Count  Rumford  fays,  that  thofe  globules  which 
flow  from  the  burning  wire,  if  they  fall  into  water,  retain  for  fome  time 
their  red  hot  colour,  bring  this  as  an  argument  againft  water  receiving  or 
conducting  fire.  Good  Heavens !  are  our  modern  aerial  philofophers  to 
contradict  the  well-known  familiar  fact  that  water  extinguishes  fire  ?— 
Why  the  red  globule  of  iron  itill  retains  its  colour  for  a  little  time,  is 
from  its  being  fo  immenfcly  heated,  that  it  cannot  immediately  lower  it 
below  800  degrees,  which  is  the  point  that  iron  becomes  ignited.  And 
he  alfo  fays,  there  was  no  luffing  noifc  from  it.  Now,  noife  only  takes 
place  upon  the  furface  of  the  water ;  for  if  he  will  plunge  a  red  hot 
p«ker  into  water,  no  noife  will  enfue  from  it,  provided  he  immcrfes  it 
below  the  furface."— fxferimtnti  and  QtfrrvetiMi  en  V»U«i  £leftri<al  fH'r 
n-  93,  S>4- 


tary  nebulae,  and  of  planetary  nebulae  of  centres.  Bat 
he  fuppofes  all  thefe  immenfe  bodies  are  held  together 
folely  by  gravitation,  and  that  their  motions  round  each 
other  are  regulated  alfo  by  gravitation.  Good  Heavens  '• 
l-ajk  thisftmple  qaf/lion-r-Whzt  hinders  their  immediately 
gravitating  together  into  one  general  mafs  ?•  All  the  la- 
boured calculations  of  the  firft  impulfe  being  imprefled 
by  the  finger  of  GOD,  aided  by  a  fuppofed  aether  in  our 
planetary  fyftem,  mujl  noiv  (if  there  be  one  grain  of  folid 
fcnfe  amongft  our  aerial  philofophers)  rniijl  noiv  vanijb 
into  "airy  nothing;"  —  as  alfo  mud  the  abfurd  and  ima- 
ginary flights  of  La  Place,  upon  the  Newtonian  philofophy  ; 
with  all  the  French  foppery  and  vanity,  unfupported  (as  his 
3s)  by  all  geometrical  reafoning,— .quite  in  the  ftile  of  an 

Arabian  Tale : for,  muft  not  two  bodies,  hanging  in 

the  heavenr,  rum  together,  if  they  are  only  acted  upon 
by  ONE  all-powerful,  general  principle,  namely,  Gravi- 
tation? For  inftajnce;  Will  not  the.  wife  leads  of  our  lu- 
natic philofophers  (which  are  fo  amazingly  light)  gravity 
to  the  earth  ?  Take  one  of  the  Tom  Fools  of  Philofo- 
phers, carry  him  up  to  the  pinnacle  of  Tome  lofty  tower ; 
from  whence  fufpend  him  in  the  air;  and  then  afk  him 
if,  being  left  to  fall,  his  philofophy.  will  preferve  his' 
brains  from  being  dafhed  out?  Or,  what  fupports.a 
philofopher's  head,  even  when  upon  his  JJ}ouIders%  from 
falling  to  its  mother  Earth-,  if  there  exifts  not  another 
principle,  counteracting  gravitation^-/^  living  principle 
of  miifcular  motion  ?  Or,  eve.n  how  could  an  afs's  head, 
which  is  held  fufpended  in  the  air,  haying  no  centre  of 
gravity  to  reft  upon,  be  fuftained,  and  preferved  in  rela- 
tionihip  to  the  body,  if  it  war  not  for  the  vital  principle 
of  the  animal  ?  But  this  is  wholly  overlooked.  All  true  . 

R  r  2 
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learned  calculations  of  the  fchools  now  are  fet  at  nought, 
for  even  many  of  the  heavenly  bodies'  motions  are  retro- 
grade, and  out  of  the  plain  of  the  planetary  movements  > 
as  are  the  newly-difcovered  planets  called  afleroidst  and 
alfo  fome  of  the  fatellites  of  the  planets.  But  that  there 
is  a  principle  of  repulfion  counteracting  gravitation,  is  as 
certain  as  gravitation  itfelf;  and  that  this  principle  is 
from  FIRE,  I  have  clearly  {hewn.  This  rationally  ac- 
counts for  the  immutable  law  of  ORDER  that  is  eilablilu- 
ed  in  the  heavens,  where  repulfton  keeps  the  fyftem  entire, 
and  not  a  planet  can  wander  from  its  courfe,  nor  can  one 
heavenly  body  interfere  with  another  !  =  But  this  Anglo- 
Gallic  combination  is  fet  on  foot  folely  to  fupprefs  all  my 
difcov'eries  *  —  which,  notwithstanding  their  evil  machi- 
nations, are  working  thejr  way  upon  the  continent.  - 
Truth  mutt  and  {hall  prevail  f. 


•  Hew  comes  it,   /  -would  ajk,    that  there  is  at  prefent  fuch  a 
manifeft  cordiality  between  the  French  and  Englifli  viife  philofophen  ? 


f  But  why  fhould  we  be  furprifed  at  the  Galvanic  fluid  taking 
flilogifton,  or  fixed  fire,  from  the  metals,  as  it  is  an  acid  fluid.  Do  not 
all  the  acids  attract  phlogifton  from  the  metals,  viz.  the  nitrous,  vitriolic, 
inuriatic — nay,  even  fixed  air,  as  the  experiment*  of  Mr.  Cruickfhariks 
clearly  evince.  And  I  hope  I  have  fatisfa&orily  fhcwn,  (to  every  one 
whe  is  open  to  conviction)  that  this  nitrous  acid  may  be  faturated  with 
phlogilton,  in  that  .quantity,  fo  as  to  form  what  they  call  the  gafeou* 
oxydc  of  azote,  admitting  bodies  to  burn  in  it ;  nay,  that  it  will  become 
inflammable,  and  explode,  as  Dr.  Pricftley  has  clearly  fhewn, — who  fays, 
"  I  have  mentioned  a  cafe,  (vol  i.  p.  217. )  in  which  nitrous  air,  after 
having  been  expofed  to  iron,  became  not  only  partially  inflammable, 
admitting  a  candle  to  burn  in  it  with  an  enlarged  flame,  but  was  even 
fired  with  an  explofion,  like  inflammable  air  from  metals  by  oil  of  vi- 
triol. 1  have  fince  met  with  a  more  remarkable  fad  of  the  kind"-  • 
So  he  goes  on  to  relate  it. 
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Allb  it  appears  from  Dt  Prieftley's  experiments,  quoted  pp.  274,  5, 
that  the  gafeous  oxyde  cf  azote  is  nmch  altered,  both  by  agitation  in 
water,  and  alfo  by  the  electric:;]  fire,  becoming  in  confcquence  more  r«- 
•fpirable,  and  alfo  acted  upon  by  nitrous  air.  Now  the  airs  that  are 
formed  by  the  Galvanic  pile,  muft  be  operated  on  by  both  agitation 
and  the  electrical  fire. 

k  is  very  extraordinary  how  our  actiat  chemift*  ftill  adhere  to  the 
French  theory.  Mr.  Chcvcneux  fays,  in  his  experiments  on  platina,  that 
even  water  deoxygenatesit.  fco  water  has  a  flronger  attraction  for  ox- 
ygen than  the  calx  of  a  metal!  I  fee  that  they  afiert  from  their  experi- 
ments, that  the  calx  of  platina  poffciles  the  calx  of  two  other  metals. 
I  fliould  fuppofe  that  it  is  a  deception  that  one  part  of  the  platina  calx 
has  got  a  high  faturation  of  the  fixed  alkali,  and  the  other  of  the  Tolatile 
alkali:  in  confequence,  they  form  calces  of  peculiar  qualities,  ti:a.t  is, 
different  from  the  common  calx  of  platiaa,  and  that  they  are  both  real 
calces  of  platina. 

Mr.Nicholfon  i*  dragged  in  to  obferve — "  Profeffor  Tromfdorff  has 
noticed  that  metals  are  combuftible  by  means  of  the  Galvanic  ipark  in 

hydrogen,  ammonia,  nitrogen,  nitrous  and  carbonic  acid  gaffes." 

Journal  for  September  1803,  page  6l.- Now  this  is  what  1  fhewed 

long  ago,  that  metals  are  calcined  in  thefe  airs.  Here  then  is  combuf- 
tion  and  calcination,  without  oxygen.  This  is  cutting  up  their  favourite 
theory  by  the  roots.  But  our  votarifts  are  fo  infatuated  as  to  believe  it 
cannot  err.  The  falling  of  flor.es  is  a  circumflance  which  has  intereftcd 
our  aerial  philofophers;  —  Mr.  Izarn  fuppofes  them  generated  by  the 
explofion  of  airs.  This  is  no  other  than  fuppofing,  what  common  fenfe 
revolts  at,  that,  in  the  atmofpherical  elaboratory,  water  h  decompound- 
ed and  compounded,  alfo  (lones  are  formed  ! 

That  the  acids  are  taken  up  by  the  electric  fluid,  and  circulate  with 
it  through  the  different  metals  of  the  pile,  (as  alfo  does  the  calx  of  me- 
tals,) 1  have  clearly  proved  in  my  Galvanic  Experiments.  The  Prench 
philofophers  found  the  cancerous  matter  of  ulcers  alfo  circulate  with  it 
through  the  metallic  plates;  and  Lieut.  Col.  Haldane  fays,  "The  green 
oxyde  of  copper  in  the  tubes  was  examined  by  putting  fome  drops  of 
ammoniac  (aqua  ammonia  furaj  into  each  of  the  tubes;  the  green  oxyde 
was  diffolved^and  the  water  acquired  a  blue  tinge,  but  fome  flakes  of  a 
brown  fubflance  remained  in  the  tubes,  not  acted  upon  by  the  ammo- 
uiac.  Ihii  brown  matter  was  not  always  formed' by  all  combination!, 
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tut  the  filver  ancf  copper  always  produced  it." It  appears  from  the 

continental   publications,  that  fome  foreign   pbilofuphcrs  have  difco- 
vtrcd  the  fame. 

My  treatment  has  been  feverer  than  any  philofopher  (I  believe) 
ever  experienced ;  and  when  I  come  to  give  a  full  hiftory  of  it  to  the 
public,  they  will  then  be  fcnfible  how  much  I  have  differed.  This  his 
provoked,  at  times,  very  pointed  and  fevcre  animadvetfions;  but  I  mean 
to  be  perfonal  to  no  one ;  I  only  fpeak  tt  men,  and  cf  men,  collectively, 
21  a  body. 

My  work  has  been  very  near  ten  months  in  the  prefs;  —  a  difad- 
vantage  to  which  publications  undertaken  in  the  country  are  frequently 
iubjoct  :  I  have  endeavoured,  however,  to  get  it  out  to  ftart  at  the  fame 
time  with  the  Lecturers,  in  the  hope  of  defeating  the  views  of  unfair 
traders  and  plagiaries.  It  is  rather  a  fufpicious  circumftance  that  fo 
many  gentlemen  fhould  make  a  difcevcry  much  about  the  fame  time,  and 
we  wonder  how  they  got  it !  As,  for  example,  the  fuffofed  difcovery  of 
the  composition  of  water— that  Wonder  traufcending  all  the  Wonders 
we  have  named  I 

As  Cervantes  had  the  honour  of  fuppreffing  the  ^uixetl/mt  of  Chi- 
valry, fo  I  afpire  after  no  lefs  an  honour  than  that  of  fupprefiing  the 
$>u!xotifmt  of  Science,  which  are  equally  baneful  and  extravagant. 

I  fhould  think  myfelf  under  the  greateft  obligation  to  any  ingenu- 
ous and  candid  reader,  who  would  inform  me  how  I  can  get  this  book 
tranflated,  and  difperfed  over  the  continent :  I  am  particularly  defirotis 
that  it  fliould  fall  into  the  hands  of  Mr.  Ritter,  who  is  certainly  a  vcf  y 
acute  philofopher.  Dr.  Crell,  I  hope  you  will  make  it  knqvrn  by  meant 
of  your  diflinguiflicd  Journal.  If  there  be  any  candour,  or  honour,  or 
iufticr,  or  the  love  of  truth  in  fcicnce,  I  fliall  furely  call  them  forth. 

That  water  has  a  chemical  attraction  for  ajr,  is  evinced  by  Scheele't 
experiments,  that  the  empyreal  air  was  abforbed  by  the  boiled  water ; 
and  that  it  was  not  from  the  prcffurc  of  the  atmofphere,  is  certain — for 
no  foul  air  was  attracted  or  abforbed  under  the  fame  circumflances. 

I  am  glad  to  find  refpcctable  men  becoming  Editors  of  Reviews.  I 
fee  Mr.  Arthur  Aikin  is  the  Editor  of  the  Annual  Review.  I  certainly 
may  expect  candour  from  a  man  of  his  character  and  fituation  in 
life.  There  is  a  groffnefs  in  the  common  Reviews  which  every  dif- 
cerning  perfon  mu(\  reprobate^  and  a  partiality  that  is  truly  djfguAinj. 
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They  ufed  regularly  to  notice  Crell's  Chemical  Journal,  as  well  a«  thfi 
French  Chemical  Annals.  It  is  obfervable,  however,  that  fome  years 
have  elapfed  fince  they  noticed  the  former  work,— becaufe  it  has  of  late 
breathed  fentiments  hoftile  to  the  French  theory,  difplaying  a  fpirit  above 

being  the  tool  of  any  fyftem  or  party. And  now  I  am  diftributing  to 

every  one  his  due, — Mr.  Tilloch,  you  ufed  to  give  your  readers  the  dif- 
ferent papers  which  were  read  at  the  Royal  Society :  Why  have  you  dc- 
ferted  this  pradice  ?  I  believe  the  reafon  is,  They  refufed  to  publilh  * 
valuable  paper  of  Dr.  Crell's,  which  corroborated  fome  experiments  of 
mine,  and  which  behaviour  was  remarked  by  me. 

The  mind  of  the  philofopher,  I  have  often  thought,  being  more  ex- 
tenfive  than  is  that  of  the  vulgar  and  uninformed,  of  confequence  it 
ought  to  be  more  exalted,  and  fhould  be  the  refidence  of  every  generon» 
quality.  If,  in  the  midft  of  all  his  attainments,  real  or  imaginary,  he  ts 
dcftitute  of  honour,  candour,  integrity,  juftice  and  truth,  he  is  defpicable 
indeed! 

Any  man  who  mentions  the  French  theory  after  this,  without 
naming  my  publication,  I  afTert,  poflefles  neither  juftice,  candour  or 
honour, — and  is  at  the  fame  time  an  enemy  to  fcience.  flH*£2&+*' 

ADDENDA. — I  have  jnft  feen  the  Monthly  Review  for  September, 
wherein  it  notices,  in  part,  Mr.  Leflie's  trcatife  on  Heat — but  it  is  to  be 
continued.  I  have  there  learnt  fome  of  the  doctrines  of  Mr.  Leflie.— 
His  experiments  are  fomething  fimilar,  I  fuppofe,  to  thole  of  Count 
Rumford :  the  priority  they  themfelves  can  fettle.— —Mr.  Leflie  found, 
that  his  heated  canifters,  with  hot  water,  when  received  by  his  reflec- 
tor, gave  out  heat  differently,  according  to  the  different  furfaces  of  the 
canifter,  the  fame  as  the  Count's  cylinders.  Now  this  I  have  accounted 
for  by  fuppofing  that  heat  is  repelled  the  fame  as  light,  only  with  different 
impulfes :  that  poliflicd  metah  hinder  its  emiffivn  moft  from  the  canlf* 
ters,  juft  the  fame  as  it  would  do  light :  that  when  covered  with  paint, 
it  being  a  folid  body,  it  therefore  would  receive  the  heat  from  the  canif- 
ter better  than  the  air ;  confequently,  the  fide  of  the  canifter  would  be- 
come hotter,  and  impel  more  heat  upon  the  reflector.  This  is  further 
confirmed  from  the  circumstance  of  the  ball  of  his  differential  thermo- 
meter equally  receiving  the  heat, —  in'  the  like  degree  as  the  caniilers 
emit  it,  according  to  the  fame  coverings ;  ——  which  cosSrau  my  oyi- 
nitn. 
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According  to  Mr.  Leflie's  theory,  heat  is  conduced  by  an  elaflic 
body,  as  air  imparting  the  heat  of  the  canifter  to  the  reflector,  by  im- 
pulfes  or  undulations;  and  fo  from  the  rcfledor  to  the  thermometer,— 
He  fcts  afidc  the  Count's  abfurd  and  imaginary  Either,  and  at  the  fame 
time  gives  fome  finking-  experiments  to  fhcw  its  fallacy.  Adopting  the 
undulations,  by  fuch  means  the  heat  is  carried  by  the  elaflic  fluid  air.— 
Now,  if  we  are  not  totally  to  renounce  all  former  experience,  the  re- 
flector muft  receive  and  impart  the  heat  in  llraight  line?,  and  not  by  un- 
dulations. If  it  were  by  undulations,  (as  Sound,)  we  mould  liavc  an 
inftrument  in  thcfe  experiments,  whereby  the  impulfes  or  undulations 
might  be  conveyed,  the  fame  as  we  convey  founds — fomcthing  anfwer- 
r.blc  to  a  trumpet.  But  here  we  arc  affifted  with  only  the  fame  inftru- 
ment  which  we  ufe  to  convey  light,  namely,  a  reflefior.  In  thefc  very 
difcovcties,  I  think,  Mr.  Leflie,  your  head  wanted  a  refefior,  or,  at  leaft, 
you  wanted  rcfcflian.  That  heat  is  reflected  the  fame  as  light,  has  been 
abundantly  proved  by  Dr.  Htrfchell's  experiments:  for  how  otherwifc 
could  the  heat  in  thefc  experiments  be  thrown  upon  the  thermometer  ? 
By  furrowing  the  furfacc  of  the  canifter,  you  would  only  in  this  cafe  form 
a  large  furfiice  of  canifter  to  emit  the  heat  to  the  reflcdor.  That  heat 
is  the  fame  as  light,  only  the  latter  has  more  impulfe,  I  think  I  have  de- 
monftrated  in  my  former  works;  and  that  heat  will  not  pafs  through 
water  like  light,  I  have  clearly  fhewn  is  from  its  impulfe  being  left;  of 
confcquencc,  the  chemical  attraction  for  water  arrefts  it,  and  from  its 
great  mafs  or  body,  it  forcibly  attracts  it ;  but  air,  being  fo  much  lighten 
it  requires  Icfs  to  heat  it.  Why  the  canifter  did  not  ad  upon  the  ther- 
mometer, when  cooled  by  a  current  of  air,  is  owing  to  this — The  con 
ftant  current  of  air  took  from  it  its  heat,  therefore  it  could  not  impart  it 
to  the  canifter  :  for  to  be  impelled  from  the  furface  of  the  caniftcr,  the 
canifter  muft  pofleft  a  high  degree  of  heat  to  repel  it.  As  iron,  when 
heated  above  800  degrees,  gives  out  its  heat  as  light;  but  when  below 
that,  its  heat  is  emitted  at  It  at.'  But,  to  every  candid  mind,  I  have 
clearly  proved  that  Lett  is  light,  with  a  Icfs  impulfe — fo  vice  -uerfa.  And 
Mr.  Leflie,  like  Dr.  Young,  probably  wanted  to  adopt  my  theory,  with 
modifications :  juft  as  the  UixTtor  did  with  my  Theory  of  Colours,  by  the 
iatrodudion  of  ./Ether— —Thus,  from  a  hafty  perufal  of  the  Review,  I 
hcve  ftruck  out  this  impcrfed  fketch.  Opportunity  will  not  allow  me 
to  expand  this,  frhjcct  to  a  great  length;  indeed  I  have  faid  as  much  as  it 

dticrves.  [F.  Jollic,  pr.  Carliflr. 
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